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© #3»«« l fcmmmm* ^mz <t o t^shs n 

j6«»ft*#«UT**!BHK*£J6:£TS C £ 

jts^at, 

ft. .ilW2#a»ftj*ttfiDT^«©*aS«lt*<ftIU'r5 
Ha8«Bfteffl«ltT* <5 1 £ ©SS*KjiiSJt£« > 

st^at, 

ft, m®w%mtm<»Tm*m%£®&*®.m-z> 



xft^ii*Kiisft^a^-r*ft^K*K)K»*€^a 
ft. ^#a^j»«f©T««©»asai8tt**fflr* 

mtieT^Mtt^tB^ Rlc «fc o T&tB 2 ft*#«^*S 

t. 

S9f3«^K^56Mfilt«^a«. iiStLfc****** 
fttfi&a. 

mmm%m®±<DMmm%mkMmv>Tmwizm®2 
ft. m®m%Mmm<DTMm<Dm§5.mBtt&mttiT?> 

• MffiTiK«J^Kit**w#a»c«k-p*r^a*ft-&#^« 
fla8B«*»*»]«*Jts&#att. mfeLtcmx&mwm 



(3) 
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t. 

mmmm^mmm^mt. mm^Mzz^x^mz 

vtmizfccxm'iEznz z. tz&mtt&mim. i (cih 
rw^a i o ] fHmmm<D»%mmzmm^ ntz$m 
&2nzmmwRm<Dmmiz&^TmiiL?mm®Lm 
m%m%®®±<nmtmnmtM&<DTmm\z§iwt2 

mfezntcmKmm&mmmfemzm^TMfflQmit 
mtmm<tMM\zffi.A?zm^-ti*ii&i8.izm-3^T. 

[ii^i2] ftmmmvtimmmznmzntzmm 

Mmm%m&±<Dmz&%mtMme>Tffi®iiz8im2 

ffiiZTmmmftmftmmz£r>T®tii2nz>$m-£m 
&fimi££MftT&%t2(Dmmwmmmi£mizm-3^ 

mfezntcmxmmmfammsZimzm^TfflmQmit 



^mt^mnn^-^mxx^ z. i ^aits 

wi&mfimizx'&zt.mjiiLfcmzte, ^ti^xoimm 
mmm<Dmm^mnh, ^mizmm^mm^mmtm^ 
z. tzftntTzmxm. 1 2 iztmoftmrnmnQ 

[ig*ai53 ftMmm<b»mmmz$iwt2nrc®%. 

&2n%mmwm<Dmm\z%^TMfeT%&mv&m 
afloat. 

mmm%mm±^wsmmmtmm<nTmmizmm^ 

mmTmm^it^ia^ mz o t& m $ n^#m?5M 
it^fe£MttT~&ztz<Dmm&Mmmfem\z&-3^ 

t. 

mmm<D^mitmmmmxs,-D x. 
mm±mmwMmmi£^mz&r>xmfe-£ntzm*&L 
mmnm^m&m^m^m^z\t, m^ntzm±m 
m^nm s ^x$>^tmmr^m^m^^^-x 

mztizmmwfsim.vmmizm'D'^xmizTzmmmm 
mz&%m®±<Dmm^mtteM<nTmmizmwcz 

MtBT^fiij^m^tB^ mz ± o x&m s ti&«^a$; 
^z&ft^zmmgit&ih^&zmx.x^&z. 
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^snfc**»*!»]K«its«fc*^v»ri|ii«aj>yt 

C»^i>T«*|BW*ttiET*^.i*1Mlt"t'6rtj||B 
$P©£«ifciOTS§. 

«i8aTi««s«R Jt« ffi#a c «t -3 t« m a n s 
t. 

wmw. 



Wffi#gii8S±<OiaE#«»fl:«ttOTaE«IK:KK* 

H9f2#MiiSS±©BJS2Sfg,^bM«l©TS#JlcffilS:a 
Jfcrt«BrJ££«HtT?ifc S t €T ©§MM»f£/6ffit~ 

Wie^aiiSSJ:©mlEfim^bM!«©T^ffilcE^a 
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mzTffimQmit&ih^ mz <t -> xfemznzvmQM 

xm^mm^m^m^-t^m^mmmmmm^^. 
t, 

mmmz®.iiL?z> z. t^witT^mmm^mitm 
wmw. 

m mrmmQ Mit&m^mz ± o x®& s ns 9mnm 
&timfeQmttx&%tg<Dmm®cmmmfemzm-3^ 
xm*mm&mmmfe?%m±®mwm.mmiiL^& 
<t, 

z. t \Hmmm<n£Mi£Mwmm» 
[it*«2 4] ftm®m<Dmn.m®\zmm2ntam 

thzn5mmmmm<»mmizg^xmfe-?z>&m®iffi . 
gini£u y^m%\H\zmfe-s-z>w$KM?$*mi£-tz>z. 



© g «nb * kjtt <s £$ut g t 7L tz.n 

\z£r>xmi£2nrzmmw&mximmm*:wim'giMm 
mi£^&iz£^xmft$ntcm±mm<R%Lmz&-3^ 

mxm 2 6 ] ftMmm<»m§*mmzmm2tLfzm%. 
mixmmmmm(Dmm\zm^xm^.-r^mm^m 
mm^mffitmrnm^mkMrnrmuzmm 

mmrmm^mit^ta^mz £ -d x&m a nsiasK 
ttrfpiifeQmitT&z i ^(Dmmmmmmm^zm^ 
x»*mmmmmzMJZ?zm±mmwtmmmn^®. 

Mfe2ntcm*®m®mmm%.m\z&-3^xmmQm& 

mmm © ^mitmrnmrnx & x . 

»S«*it#ftiffl £ ttfc <t £ © t&fET^&Mtfctfcfi^ 
M*«£{fc&iii#f£ *-T ^ 5 £ £ %¥f®i. £ t5 AJftft 

[0 0 0 1] 

[0 0 0 2] 

\zwmm&±.\ztimmmm £is^u m 

ummzmmz^mtt± >v\z£ o ^mit^m vx. 
m^mmm ^m\t t ts. % ± a \z ■? * - f a y o mm * 

ffoCttiD, ^*iHfc«x. -^lki^*C0, ix.it 

[0003] ^MM^6#tti$n5»«^x©^t:* 
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f£fflfc#B VTcmmmmt LTIX *#IW¥9-310635*|£ 
fgfCliEfc©*)©^^**. «f«¥9-310635#^«KBB 
*<z>f|i!ffg1ttt, saiSHI^CsrasnsK** (BS 

[0 0 0 4] 

[0 0 0 5] lot, *5MB0B69Ht. SMaiWfcftMK© 
[0 0 0 6] 

[0 0 0 7] ^-LT, W*3H1K:E«0*WC*^T 
tt. I*)MM©©M3IS§I*I®^ 
©#;*«« L/ JtiBWIHE^HC «fc o T^iH $ n 

[0008] «*^2 izmi&vmwte, ±&i,.itm&m 

[0 0 0 9] lg*^3t*fB«©fgaj«, &*®l»«t£ 



[0 0 10] »*H4tE«03EMB, K*®ES}tS 

[ooii] »*«5fciB«c©»Wtt, m±mmmmm 
[0012] 6 k:b«(Z)3bwh. mxmmmmm 

[0 0 13] »#« 7 fcK*©«9iWU K*®^*jtS 

[0014] m#m 8 icie«©^i^}i, ±ig Lttmmm 

[0 0 15] 9 tlB«©*Wtt. JiifiLfcgfjJtS! 

7fcett©fgBjK*5!,>-c jSSflPEy*^ ffi8Brt«K«N 

[0016] Ig*^ 1 0 fciafcO'fEWl. ftAMKbflfcffi 

[ooi7] it*^ 1 1 t^ia*©«wtt, ±a>bfcit* 
[ooi8] m$£i 2fcae*©*wfa.' «tj£?sn&» 

[0019] M&g 1 3 fcK«0)«9itt., ±ifiU;fctt# 

[0020] st#ai 4^aa*o5EWtt. ±itufcffli* 

[0 0 2 1] li*^ 1 5 KfBfcOJfilJHtt. ftAS?^®l£ 
»Jt«#a (C «t o T «fe * n&«*»*»K*W3rj£tt 

[0 0 2 2] imm 1 6 irSB«©%H^» t T««^*BUt 
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[0023] Hr$g 1 7 \zmm<Dmw\± vmmmrn 

[0 0 2 5] fif$«l 9 fcEitOSeWtt* gjftJtBftK 

jfe^aa, «»s«Jt©fi«*«** < ft a £ 

[0 0 2 6] M«9f 2 0 C|B*©«9itt, ArBfflKitB 
[0 0 2 7] i**«2 1 KE*©369itt. KiiiffifrlES© 

[0 0 2 8] If jfcS 2 2 fcEftOKWfct. £*KJtB&ffi 

£#fK£LT^3„ 
[0 0 2 9 ] M««2 3 CC«©«SWtt. SMUtSffiE 

b«« & u y ^«*rtfc:»jrr s - £ £t#m £ ltv> 
a. 

[0 0 3 0] gft£3 2 4 ldf2*£©3gBJ!te. gjIKJtSgiS 
HotfifclWK:.' «»£«*&© B8Ma&'J y^flWWKR 

aK«wi*Kjrr* z\t*&mt lth*. 

[0 0 3 1] »#E2 5fcE*©5E5Itt. »§ge 
[0 0 3 2] 2 6 KBfcWSSiJIK. ftSftKftftt 

[0 0 3 3] 

[0 0 3 4] £tTtSWr«**»«K*HTa» 01 



>v>>ft£*©J»£, &->'J >^*©»af^i:tt 
*»Rlte>n5«^^*«. Wttf; P3^,ffi©x 

nft1»«0SMlt«6 t -'?K: * £ «6 ZtUtWffi *> "5 -oc 

[0 0 3 5] &T©*ft#«fc*fra#fti!Mfctt#t 1 9 
US. C©=7t«!«gt3:. -tr'J7(Ce02)^©fi£#£*TU 
[0 0 3 6] £©5^Mfc©*i|i!RKtttH«MB«, iB£ 

a ©« *« u - >tft s tmw* * c?^&t -5 9M 

*Kft»N0x*«a7C$n, jg&aa« U y 5Rcft t> fc £ # 

ftUt*C0-^«fl3**HC*«»ft:S*U £*IMt;«iN0x. - 

[0 0 3 7] i©tt, ±^Ufc«t5t. H5cttttE*t^ 

X©SNiaa8Jt** U - > £ ft -3 fc £ € (CK jR « ©m-r -5 
r £^T#ft < ft 0 , ©S!SIII6fl;«N0xS* 
»fciWfcT*ft<ft*. H7C«WEjWK**ttfflL 

*Jt*« U y ^ £ ft r> fc £ * t;B6^ ffii" 5 C £^*T# 
ft V> ©T". SfM^X * O-Kft;^*C0^ft;*5(IHC 

*«U— >£ftoTfe'J 7fi)5;oT^)STf5J;5l: 

[0 0 3 8] H7c)»j«©K*®«a*»*LV^HtC*» 

tt, iEfil ft $j»Jt 7 ^ - F A* y ^ fcff 5 c £ %> T? * 

[0039] «Ttct±. tmm i ~it*«2 6 {ciet£© 
Ri»r*3ft». ft»*jgtw#*-rsa!j»jt«i»fiB©#ija 

<i©fc*. 0 1 fc*Hi|^ffi©a«gtt 

[o o 4.a].^gGK^tt(Dimistt(i. 
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2&«B^iIi&4£»0, -T >5?x?jr 5*6411*3*1 
fc«S»tS^*n. ig^tLTv'J >^3ftfc!ft»S 
ft*. ^U>^3<0rtffi£»»S»4ifiDMIi, ft&rt 

;p:/6c<j:oTBijfflsns. 5/'j>y3ow»T*«ia 
78t;:<fc^TliaEfl3ft-g>. 

tt. ->u>y3^®^#-h©rti£^©j^©tf5*, x 

IBS. -f >yi^^ 5*eW^nMfi©-»i, -> 
'J>^3^K^#-h«rtSfc#»b, ^©ttirLfcf; 
WttfWtettfcK cn&tt&tfC', y'J>y3«I 

[0042] ®^ii?S4±ic«, yi)y?3mz«iAt< 
aj-r s t. n y h 3 y-t >it i o *tsi^$ nxvi 

■5. ©SuISS4±Kt2. 7-f hVWt 

A*;i/^9©±KI^) KA'-fAxa&l 1 ^LT->'J> 

{WSftT^*.. 
[0 0 4 3] X>v ? >l©i?7>i'v^'7 hifi^fctt, 

-tr>1tl 4©ffi^)^6tt. ->U>y3f«3©tfX h> 1 5 

fc> x>v>iir(x x>v> i©/y^>;f soffit 
1 7 fcioMenw^ 

[0 0 44] £tl£><D&'XZf?if2. -f>>>i?75. 
XDyh^yya/t/fl 0. I7/H AXA>7 

14, ;7^t>tl6, *©-fe>+H 7^-?-©#©-tr 
>1t$tte, X>v>lf^Wt*!lP-rStt ; f«ffllax 
•y h (ECU) 1 8£t&mZtlT$St). ECU 18^6 

U 1 8{C*fLTi*fflUTt^-5o »afflB7 JilclE»Sn 
fc*5WWfcftM* 1 9 ©fiateffljrf * jJM*S«-fe 2 

2 y ir rtn?o*««»* K^ass 4 ±c a- s? a #3 a 



-i?n>hq-;UA;wy2 4t>ECU J 8£&ig£3ftT 

[0 0 4 5] ECU18CH, gftfrflsMKl 9 

©J:SSElMfc*0f*W6*ifc±i5l£«$«Jtt:>-y- 2 5 Rtf 

ttir>*2 6t>J&$$ftT^5. ±SStfliJ^Jt-ir>it 2 
5. T«E«S*Stt-fe>U-2 6tt» ^©itftfegtrfett-S 

mstz&M-tyv-eibZ)* tt$$. z:n^<D^.mtizy 

D-2 5, 2 6 it, ffife<D®m Q&mmm.) VA±.tU<b 

ic#sans«t'5iw. ecu 1 8*s«i6sn*«*tc 

[0 0 4 6] ECU18I1 rt«fc»[»*ff'5CPU^ 
fcJMS*fc <!:©&»1Mg*£f21IT-5 RAM. A-y 7 >J 
K i o T-£-©Ifl1&|tyg#&if StlMy^TyT'RA 

5. ECU18H, ^Jt(CSo*^TX>^>lSr©Jffl) 

*1kWt2>. ECU18H ~f >^x^7 5{;:J; 

0&fi»$tlfUMbflUK-l BW^fcfJjefeff^. BU^. EC 

[0 0 4 7] X\Z. ±a»bfcffl«Jt«»SBfcJ:oT,. 

m«i 9<D%<mthmw\z-z>^Tmm-t2>. 
[0048] uT^mm-rz&mmmikizM?* 
nm*iiM9!{&m0>8ma>vkK* »*s 1 2 
6 izffl-Tz&MfflM-D^Tmffl-tz-t)^ imm 1 ~w * 
126 izmTz&fflwmz&uTte&Tizmwrzmw 
t%^mttzfflfflfimtm^zti2>®<g;b<ibz>. zz\x- 

fk©0ij§r02 CjjVt. 
[0 0 4 9] ^*®)lft02SUM«. ±«E«ffi«Rlt-fe>-y- 

a$*RJtAbyf^&#§tjWb«i«E 1 9 ©K^©Baa02AD^ 

Sfflt^^iCioT) *§e>tt5. K^KSffi 
*02AD*«iEO«O«ftt»**«^St#ft«« 1 9 tC®U$ 

-7^- hfcSo'^TsS^-rSo 
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[0 0 5 0] fcti. udtll K$»jU02SUM& & 
SPfcfc («>ta-fy^:>'3>*>«f) (02SUM= 
0) tLXW-tiHEnz. BP'S, ftftSttSOZSOMt*,' 

CO 0 5 1 ] . 3rj\ ±$MlfflKtt-fe>tr2 5CJ:r>T* 
SUWtftktti 9^©A#*©$a^(iitAbyf£&ffiT 
•§>. Sfcv 1770^-^ 1 3trJ;oTKAS^*Ga5: 
C©©A£^fiGa^ii£«*#Abyf, jRR* 
WM&^fc. 3M!«SKb*ttE 1 9 Cftft • $ffi2tt3gt 
^«»K*®K*02AD*»:ffi-r« (Xr'^lOO) . ZL 
«D»*!Ril*02ADO3SCaitt. ECU 1 8l»3©7';^5 
jfcJdTfc&^U ECU 1 8(CfBti$ti-fcH-^^ffl^ 

[0052] Xt7^10 0-©». TSfEtt*S£«&Jt© 

*02AD«»iE©i[T^**»5**#!ljrr* (XryT'l 1 
0) . fcfc, TSffl'«Sm<DU->7 5^XleanR 

m 1 9 QTttff 'J - ><0«f 14 V->,79 

i^lean*^>t$n> U y^©Pt«U -y^7 7^Xrich 

[0 0 5 3] Ky-y-fl 1 Ol:^^T, TBg«»«S« 
tfc© 'J - > 7 lean*** > <!: t » 3 CI t 

.i*»9-C*-StVOCli:-t?*S. tt«!ftinft02ADtf 
E0«T?$*i:ir» 3 1 9 ^©A# 

«£oT. 1 otftfjeansw^ia. * 

T^5ict>^^6-r. »«#fls*wii 9«atcffi#* 
[0.0 5 4] z.<Dtcn>. 7fy7"i i o*t#je$n*.« 

9©K*Kj$*02SUM£j&SrL&^. Xf^yi 1 0.*s 

5©T\ £©£?tc$*©l«02SUM©Mfr£»lfc-r 
■5. 1 0*sgSJtl5l&tt, ^JStt, T* 

2 0) . 

[0 0 5 5] T»«#aS*8it©'Jy^7 7d^Xrich«« 

fS&IKUtifi') y^TSI#*8«TJebTV»*«<lti»^c 
fCifcS. K*©85J*02AD^©tt-C^-5it^ 
CilJL $9»flftk!ft} 9^©A^7.©gtma»WJ 



[0 0 5 6] d©fcJe>. Xf*;^I2 0#ft£$ft5S 
fctt, ^n^-h. HftflHbAHi 1 9 ©&3H©j$S02SUM 
SKRUfcl^. Xy-Vfl 2 0#»3e3ttTlr>ai*fc 

^©a»02SUM©3gST$r«lh-r^<, Xx7^1 20fcf 
-k^LfcJ;5fC, A#A 

[0057] z.<n&.o\z, mmmmmo2sm^mmmf^ - 

*02AD£'ffltvrBaH*S (Xfy^l 1 0X(JXf7^ 

n&»*»Jifio2siiMoiiai^ H2«p*-f5>^*. 

02SUMBU ECU1 8 JCfEtS£*l-5. 

[0 0 5 8] K*©E«02SUM©±Kgfi02SUMma 
xS.^TfSte02SUMmin©fftBt-)VvT. 04li^t7o 

[0 0 5 9] ft** Jafibfc«t5fcK*»ll«02SllM*« 

«, _hKM02SUMmaxScU:T^«02SUMiBiiifcz:©P#^^S 
IptTS. K*K^*02SUM©S^ (02SUM=0) 

mfeZtlZm&T'it, 02SUMmax=02SUMmin-OT* 1 S <> 
[0 0 6 0] ST. 02©*'-f5>i^-v-h4'©TfS: 

V02^\ ^«&Jt»6nfcU->«BiftVlean (£rT?«, 
fcttWfcttO. 3V). *»T?»*A»5A>*«^r * (XT7 
/2 0 0) „ ttJ*«EV02*«U->«B«Vlean*#|T» 
Si^ditt. »a«MK*«El 9 

-hfficabT^StUT. 4©^jSiOl6*!R**02S0M 
*±R«02SUIhaxtUTECUICia*-r'5. 

■D^Tli, U->7^yxlean^T>lr-fe-y hb, U 
^77i^XrjchS:T7(Cir-> bTS ar-;7*2 1 
0) . 

[0 0 6 1 ] Xf77'2 0 0*5StStl5«^ll 
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U s/^WHftVrich (d^Ttt, ftftWlrliO. 7V) 
^.TV^Mii^^ftS (Xf 2 0) o tiJ^tt 
ffi V02fr' ') y T-mmimr i ch £ j@x.-0 > -5 £ 5 £ £ «> 

mn.mm%ti 9t)mmz<m.^x&t>-?, ^nu±.m 
rfTmzmvx^zt: it, ^©p$^©®^®;a»02su 

M : &TKffl02SUMinini:UTECUICfBtef 5. ft 
laiSKbttiS 1 9 0>TffiMm^M}£<DttmZ^-t7 7{? 

0) . 

[0 0 6 2] 7^y7"2 2 OtfgfcSttSWfcBU TSit 
m^mt±>Dr2 5©tH#«EV02**. U->fl«IS«Vle 
an£U y^«H«Vricht©|BIK»a (VleanSV02gVri 

ch) cdt% #ftjwb«Mii 9fr&otttfx<E>£££jRtt 

#ft«-5. ^©JS&«:< 'J->77 7*Xlean- Uy5 1 7 

[0 0 6 3] JiizELfcck'SCv HK?H9UeS02SIW<oaS 

JB # £ *6 ±^tt02SUMmaxS:^TKtt02SUMiiiin^S«f $ 
nTVK. C®fc*< ±Kffi02SUMmax£TISfI02SUMiiiiii 
. £©g (02SUMmax-02SDMiDiD) fctntf. ftSttiKkftklR 1 

(02SUMmax-O2SUMmin) fi. &£UHbj)Mi 1.9®I 
flfZct*Ctt#l/TS»bTl»SA*. ±Kffl02SUMmaxRtK 
TH«02SDlhiin^*K3C«fSn*'OT?. 

[0 0 6 4] jfcV>T, ±5fibfc±Kflt02SUMniax&crF® 
ffi02SUtain^K*©l»02SlJM© @ &f4g02SUllref $R 

ffl02SUMre f & b Kft* V » « ttIE«$:KAF 

[0 0 6 5] £f\ I77P^-^ 1 SKJ^T&UJ;* 

^-P, 75>7#v J v3 >-fe>D"l 4lcJ;oT^i±l$n 

0 0) . Xryys 0 0 
*tH£SftS»£tt. I>3»13&». ft^Hfcttigl9 
©K*!R*#02SDllt$Cf<*8^«»*O7^ - FVVy 

CtOTf^. £©*£«:. $i?t® jf»02SUM© a fil«0 
2SUMre f £ . ±tE«02SOMmax&^T©M02SUMmi n £ ©¥ 
igM(02SUItaax+02SUlnin)/2SClS;rt-5 Ury^3 1 
0) . 

[0 0 6 6] -n&©iI*tiECU 1 8rtt'.*5t/iTfftD 
tt-5., £<D±3»::@aMB02SUMref£«l5rt ZZLtiZki 



uasttn* £T & c £ ica*. 

[0 0 6 7] -7j< Xr7^3 0 0#5Jg;*n-5«£ 

x>v»>i*s, m%mmm 1 9 ©i?*©^»02su 
Mtcs-^x »<s*f *© 7 w - k/\* v 7 um^wn ©S5 

©*&te, tt$ft£*rt)2SUM®gaftt02SM(ref&> ±j£ 
LtcW-^m (02SUMmax+02SUMmin) /2£ 0 t)T^«02SUMmi 
flSF9©l|fc:S}rr<5 ttf^7'3 2 0) „ Z.Z.XIZ. 
@SHfi02SUMref£, (02SUMmaxxO. 4+02SUMminX0. 6) £ 
L,T3fcJ&TU>5. n©«k 5 tC7^ - KAy 7^cF*3©ig 
ft#«F t> OttffiT S «Hi02SUMre f * TKffi02SUMm i n 

[0 0 6 8] ^©<±:o^S5*^®^TX>v>l*t3l^ 

s.n*«^n. *»#x+©£*»fb«NQx©*a«efc 

■SUWbilMil 9 3&fl|*^!RKb€roT*n£U;||**» 

<Dmmx\t, mfimam 1 9 ©bs*©)Kv-^>^#. 

JSfctO. IWfe. S&tt02SUMref£TI8tt02SU]ltain3F9 

emeu km»!Si 9«^issiLf ^t-en 

[0 0 6 9] TsT-y-fZ 1 0S«Xt'>^3 2 0 

Ma02SUM<i: a «{fi02SUMre f £ © XV»02SUMe r SrffttJ-T 
^> Uf7^3 3 0) „ ^V>T, ^©XW»02SUMerlC 

1 81*1 tfeHESnfex' y jjc«6« (Xf7 73 4 
0) . C©*iEffi«a[AF*ffll»T«»iftlt*S*liE-r* 

utci^t. m%mm.mi 9 ©^^®^so2sum^ 

S ^«02SUMre f <h& S «t ^ iZ 7 -i - Yn y f tl 

•So 

[0 0 7 0] ^»C>f>5?i^^5CJ;oT*S*SnS 
5©M^rS#P B 1) TAU«, ECU 1 8f*3t43tiTWT©it 
TA«=TAUPXKAFX a+/3 

CI IT, TAUP«> KA^^SGa t X > > [Hlte^NE £ 

*TAUPSr±i!fi L7 t cK«®;jaa02SUM©7 ^ - K Ay 7« 

T«IET S'tiaoT, ft^W^C*«^«W»TAU^ft 

MJt 7 ^ - F A* y 7 tRRFAFjWi < JO & ^ S . 
[0 0 7 1] C©«««*t»TAU$*Jffll-r-5C:£tCj;o 



(11) 



<8M 2002-4930 



Ti/-/>1 ©»AgS*KJt*»f»»sn«. ±i$L£*tIE 

BfcMSlS"*"*. C©£?fC*iE#&KAF£fflVvrTOg 
ttmZmEtZZ.HZ&^T. 1 9 ®£« 

^402SUM^B^ffi02SUMref i&5 J:? £7* - 

Z&m (O2SUM=0) C» bT$iil©j§«02SllM©JIM£H»T 
bT^3©T> &$ftjKff02SllMtt. £©S*f KfcfbT 
jE©*'bfiCDii s bffi«3#S. &iH®:jiSS02SUM£lE«K; 
tf£«fTH*rS1tT, ^©±IStt02SUMmax&tfTKfit02 
SUMmin©¥««i5^^@^«02SUMref&^TS«fe^{C 
T 4 1. ^©g#fit02SUMref«a^ (02SUM=0) jfi^tc^: 

bV>. 

[0 0 7 3] ±ifiUfcJ:ISft02SUMMxRWFIS«[ 
02SUMmin£fflt>T. IHUMtitMEl 9©^fc*ijjet>fr5 
£ifc»nire»5, #«*<b*ttl9 0il*:»*!R)K* 
(O2SUMmax-02SUMmin) \i%ik\Z£-oTWPTZ. 

max-02S0Mmin)fJ, *©fi«jW8V>S£#<&*. d© 

Tc**ft*MWtiMi 1 9 v>m±mm&mm (02sutoax- 

O2SUMmin)£*ffibT06+tc:7D-y b-f&. riE^j 

mbT^&^<h«5rc#, r&ftj ©g^cyDy 
h^n-s^^-^sntf, #«jWfc»ii-i.9©»^:tt*!R' 

MA (02SUMmax-02SUMmin) *sfiTLTl^ i: LT'£lt£ 
[0 0 7 41 &*, ECU 1 8^±tfitfiiJS^tfc-fc>-9-2 

^®.t vxmmtz t#Km±mmwma (02sui*nax-02 

SUMmin) **3rr***l6*!ftjK*lt^ai: btif 
T£<, Sfc. ±»«$*RJfc-fc>1J-2 5.tt. ±«Effi£*Stfc 
bTlttiEb. T8fE«lja«Ktt-fc>-9-2 6tt. T 

siEiMffi^tniits. set, ECU1 

8 It. M»a«Jt©B*ltSM3gr*««JfcBS«Sa3£ 
[0 0 7 5 ] RT, Kt#* 1 ~W*H 2 6 te8B*<Z>fB9J 
[0 0 7 6] W*«lRWaf*3fi2tiB*©56^ 
[0 0 7 7] 1 CJ5*058Wtt, M#»€t^ 

fflU ^tl(cSt?^TK*!RBEft$IE«Str«l^t"-5 : fc© 

gj^Jt^ttt*a©^jin*#*L. 8M)l»£J;t) 
[0 0 7 8] 07~09©^57€#BgLT, fWIJfg« 



x>-7> i ©=&a«ffi*^e.i/'j >^3rtT©$jButs 

2MilTX77D^-i' i 3£<fcoT&ajT^-5 
[0 0 7 9] <t>i?x2?5\Z&r}Tmttl>tzMnmfr 

e>, >-'j>y3 j ?>©gi4f-hf*giifcft*-r-5^a-^. 

y'J >^3-^®g#- KrtffiCHfctfSf LT^&*»© 
5 ^fWBTr LT, y'J >y 3.1*3 fc« 

TOMtt0>#&(tt£ftS. J-iTfct. *W©K^ii?&4© 
l*l®^©##ra^®^ijigS 4 ©ftiS^ 6 ©*]{»»& 

[0 0 8 0] H8tC^$*l*.«k5C ^it^P- 

k> ±mLfc±mmQMi£-t>-y-2 5 

2 5 fc*kfflfS*££a 

[0 0 8 1] ±»itfiii$MJt-fe>U-2 5©t#1££:bT, W 
*fcf. fc«iSn«H±rt*»S. ±«E«a«SJt-fe>U-2 5# 

^^Wttf:<koT-fe>-y-©Ui^Jrtt^ll7ii*U.5di. r 

*. -©^aS:#«T4-t{Cd;oT, |||&©-fe>U-tti 

[0 0 8 2] b;0>U ^©.fc^^-b^ 
4t*©^HS:#a;bT. ^b^M^^^fjUtt 

[0 0 8 3] — tj. m i on^$n5«tp»r. ±3*bfc 



(12) 



^192 0 0 2-4 9 3 0 



J##<3>£flnlE-f $ £ £ 1C £ oT. ^M^S:«JEbfe?iiE 

ft*. ±^Lfc=k-5lc, 

[0 0 8 4] r©*lia*8Jk©tt. ±«ffl'MJt-tr>it 
2 5 ©&fflgiii#£«lEL*:^©£j88Jfc 

NOx. -IMt&SRCO, K<t7k5miC©£j&£cfcD«rs 

<t^*C0> ftfl;**HC©*Wb*ff5«^l*tt. £©*SIE 

$jKtfc®*fflv»a;;tcj:-3T*«»fbtt)Ki 9©®* 

[0 0 8 5] ft*. 3a(Wk^*MI©i«iE2«it©t*» 
Jt©* 4 »»jwt** 1 9 fc*A-ra»«^f^©s*JtT? 

%5it^. KA^S^&iiJ^ftt'lCcfcS. 

[0 0 8 6] ±i£bfcft!Wfc*ViT, ttUf@M^H3> 
14. PSMa~b (09*JK) 0«Hfct>fc*££jW«ti 

US ffi a 6 Hcmsn&^*» 6)Bfc#a$*8Jt€>Jc» UT 

n-s. 

[0 0 8 7] ^jKSit^SfJffi®. **^S'Jil©S:tX 

JU 9£SAT£#m#XC§rr5fc©T&3,, £©fc 

?5^> y >^ 3 ftmmmmm 1 9 ic&srr* s t©^ 
-f a 5 ^*»sefc $ ns c: 1 1> &3 o 

[0 0 8 8] &f'. 01 2 tl^T^B-^r-MwSt? 
[0 0 8 9] ft*. ^T©^t>. ftg^cp*i*»4*t 
Abyf be : S^tt^ffltt® (v 'J >^ 3 nT<9fftt£jR 



Abyfre : ffl#^««© (®KSt*<'fe>1*ffl*^M 
it) 



Abyferr 




Abyf 


. i^lit§ (M«±SfflT© : tr>-tJ-ai* 


ffi) 




Abyfr 


ffliEg^it© («^±»StfflT©ffiIE^^M 


it) 




F t pmD 


x>i?>Mf£ (S/'J >y • ©Jul?;) 

— um/X \ «^ J s S ' } > | r j 2dti lull. /JSC / 


KL 


. Jilt * OP 


Fcr 


mmmmm 


Fw 


nmmnm 


P 




Fi 




R 




Gn 


©A^mS (g/rev) 


Ga 


®A^m*(g/sec) 


Taf 





[0090] st. m§s.mtmm 1 9 <D±.mm<n$mx 

*©a»«Jt, BP*.. #a2*itAbyf (®) -t8K«?8ilR 
Jtir>1*2 5£<k^T&HiU ECU l'8F*9©RAMft 
ifK-B^T-S CX^y^l 0] . jfcc. 

*t#*«»oHdt*#*btti*. ft*. «K«^B» 

[0 0 9 1] _hi£©^*-*P. R14, • ttK&ft 
KBITS *>©Tf. /^^-#p«. mzttmi>T^Z& 
**© ? *» © t*©gK©SiJ^©*K^ii]fStii-r»c^-©* * 

##t*3&»s*i>tv»s. int.. /i^^-^pti. nm 
mmv>m%mT°$>io. (]-?)&mzttmumzm?4<D 
o%MmLTmmizm j 3-Tzm'$f7*T. n^* 

-^R(4. -f >> J xi7^5lCJ;-3T«WSnfc^©5 
■fe©£©aff©S4^©«S5W->U >^3^©^.#- h© 

[0 0 9 2] cne.©A7^-^P.R14. X>i?>j&gE 

14. ->u>y3^®^#-h©rtn©fis$^-rs© 

-> U >y 3 S©l*lS©fifl?(C*£ < fe??T-5 

^<=, x>v>iESEtemp(4. ^CT14*Sir> 
tt-1 7©^m^^bfiJ8ffUT^S„ Sfc. ftW*KL 

(4. m\&&mtm±wx&mm£<Dit&fre>mmL-t 

ECU 18(4. rn^©/t7^-^P. RtClif •§ 



(13) 



#§92 002—4930 



[0 0 9 3] ^CK. ^ffiUfc/-\7;*-^P.R£fflt/vr, 

U 3 rt©jK*ftfcaf#T*««*S»*Fcr*J 
ECU 1 8trj;oT*:aJ£*V5 Uf7^3 0) . & 
JfEffiffiflCte, * CFcr=a-P)-Fff+(l-R)Fi] jWBV>6 

(CioTff 6*13. ECUl BiM>&x.99 5 

[0 0 9 4] #cfc. JftH$nfc««S«»MFcrtX77 
a*-? 1 3CJ:o-Cttffi3ttfc9U&ftft&di$. > 
•J >y 3 ATJKtt'sn«aftAOffiMUt : fllCAbyfbe 
(d))^ECU 1 8l;«t^TSLttSSn5 CX^-7^4 
0D . £ £TJHV>5©A£MaGntt> -®©$$l&;t9 
©£a*T&-5o ffa^FCfi, SC (Abyfbe=Gn/Fc 

r] «l^n5o ^nfcioT. v'J>^3|*|'T ! ^ 
t*R«Sni»}i^»©S*8Jt*, ^Mit^S'HIAbyfbe 
((D) £ 1 T^SS L & 31 £ £ & 5. 

[0 0 9 5] ±»«ffi«SJt-fe>-9-2 5©iS*l^ 

&Taf*tECU 1 8(C<fc-?T»ai£*l-5 U^>y^5 
0] o £©JSgS*5£8:TafJi, »Affia**»6*».6n 

W(g>)*fct)©St?»5 (m<£«g/sec) „ ECUl 8 

[0 0 9 6] JfctC. ii5EL/fc*SI^»Taf*fflV^T. 
±«i«lffij*Mt-t 2 5 OfcbflTOHBAbyf re (©) #E C 
Ul 8 (CckoT^ti)$ns U?776 0) „ * 
H^ffi(ci3^T«. ±«fl!l^Jt-tr>-y-2 5©1$#£ 

^Jt^»lfflAbyfbe(©) : £±«E#i^Jt-fe>D-2 5tr«k 

W«fK». (Abyf re (^@tt) =Abyfre (ffinSffl) + [Abyfb 
e-Abyfre(^@ffi)]/Taf] ^fflH^S. 
[0 0 9 7] ±mLfz&mft*mmM>yibe(<3)) £ 

ai;^$NIAbyfre(©) ±85ffl!^«Kit-fe>iJ-2 5 

©^tbHSBS;»Abyferr(©)5r^ai-r^ .Uf7^7 
03 . ±5EbfeJ;5C, ***l»tS»;:;t3V*T«, _h»5tfiij 
Sitt^ 2 5 ©#tti UT**»*HCj:*«aW|g 

fi£#Abyferr (@) teJfcgiltUifcft JffUil^t 
li. it [Abyferr=Abyfbe-Abyfre] *<fflV>e>n*. 
[0 0 9 8] i:«ffi«g«Stt-fe>-y-2 5(cJ;-pT& 

aiL£#«$JIBJtAbyf (®) *. &&SIIIJ5fc#Abyferr 
«3»«ffl^T*iIEU ffiE$^tfcAbyfr(©)Sr#tU1-S 



(Xr>^8 0) „ ±at«S«Slt-fe>*2'5C«fc^T« 
ttlL.&#«3S*8JtAbyf (€)) Kfi, JtifiLfcfSganfcJ; 

*K¥*tfr*nr*o. ^0^S#tt&ttj§s^j£#Abyf 

err(@) £LT*fcfcfe©£*ft^££j^t*. 

"C, ^tti^M^^Abyferr (®) Xtf»S$«5J*Abyf (3» 

5t [Abyf r=Abyf+Abyf err] *ffll»T«iE^j»JtAb 
yfr(©)$ffffl-r*. dttKck-pT, #^rt{tM«19 

ffilESJIitAbyf r (®)il/T#5Ci:^t5. 
[0 0 9 9] £0^#3^jESnfc»jE£«JtAbyfr 
(©) £fljtvr. a*8tt7^-Hny i7«»tti:CPffl*8Jt 

tio' < mm *x. > s? > i cat l Tff -5 z. t k <t t, 
c&«iffifrs ^-lt, se>K\ tojfa 

UfcttiE^tkAbyf r (©) icS^'ux, flMUMtttK 1 
9^Sft«v4fctU (RK) l-SftStffcSjRa. £©$*© 

t(C<t ? T, #*j^b«t«Cl-93&*!ft]KLTli-5S*aRl8E 
»?TiEfl6[rJEg-r^Cli75t-cr$5 Uf7^9 0) „ Z\ 

[oioo] ±ILfcJ;5l:, c^T-tt. *8«§i^©«tti 
jE«fe^m*ffij»it^*fllAbyf be (©) £ btffflL, 
^©^tt^»l(iAbyfbe((D) t Jt»ftl^«it-fe >iJ- 2 5 
©#tt (*S^atlfei:©^tt) t*^, XKiZSMUt? 
ffliJfflAbyfbe (0) T©Jj8«i*<fTtonfcBK±««Sj|l8iti: 
>-y-2 5 ©ffl**«f<D«t ■5fc&-5*>*ffl* : FWItAbyCre 
(©) tLT^ai-r*. Sbt:. *«it^««Abyfbe (0» 
tlii^^ayffiAbyf re (©) tWH^HU^^Abyferr 

(©) iUTSsnscD-r. cn*±«E«aa«stt-fe>u-2 

5©SIIR©m*T»a#aa«8JtAbyf (®) IC*tbTiD» 
LT*KEa*8JtAbyf r (©) ^^tilT^» 
[0 10 1] ^ttfCfcoT, tIAMKCttKl 9tCSStAf 
*flf^«X©ajKifc*itiEa«JtAbyf r (©) £ LT J; 0 
lEBttcft^n. ctD^tt©^V^W^tfeS„ BP 
±.tfcMQmtt-k>-*)-2 5©m^©»b*^trSo'u 

[0102] sfc, cr:t?fi. ecu i s^mtt^mm 

Abyf re (©) t#aS«8JtAbyf (<S» £&&$& Z Z.£\z& 
■dT. ±?t#Mi£-t>tJ-2 5®»ftKOV»T©^S* 
ffoT^?>„ C©±i««^j8ifc-fe>U-2 5©4*tttt. Hi 
#¥-SHBAbyfre (©) ©^m^Jcffl^bn. ^*S^tt^* 

-rSt>©T'feft§. ±BitfiiMJt-t>tl2 5(C# 

fC«t ? T> ±tiKffl^ft-fe>-9-2 5©#tttt. iEfflt^g 



(14) 



ftgfJ2 002-4930 



[0 10 3] ZZIZ, JiSfJSlJt-feyfa 
>U-2 5cD*Mb^£#S«^b«K1-3££*tT*# 

-So 

[0 10 4] fe*. Z\Z\X'it. Qmit-t>V2 5, 2 6 

(#(c±st#js^Jt-fe>-y-2 5) 0jfrgjin£#jg;T-5 

fciOfc, »»Kl ; 67 ; ^<i:^lt-fe>1t2 5, 2 6<t2: 
fflt^^T^^a:**^^)*^*)^. Z.(Di§ 

[0 1 0 5] 'jfcte, W**3X^«f*3H4Cff*»WK' 
[0 10 6] g*3j«3KgB*<»fSWtt> g*!Kjifi&ft& 

JtcDgli£»Jt Uh^t) *6©«MS#«t4i 
[0107] _hj7Ebfe<t5tc, SMaJHbteiKi 9fCiStA 

iix^<D~m\mm^ mt*.mz*m\ktz>» z.nz 

[0 10 8] i*«*!HbMi!8 i 9 £ffijrf£«ii 

m.m*mi&mz%ft\zm » $n2>inmzmmfixt>m 
m.mmmi g^^iiLtts^im^ z.nt 
imiz. ymmmm 9 *mm-z>w&i37smm&& 

SMMtftwt 1 9 (Dmiz&mznT^mmtzmtmtK 
i 9fiii©tTLse>Ji&fc*s. but. ^ne»p^^ 



[0109] b^^zm^mx-ff) 
mtRmmm mtmt. 

K#&#xa*»3[iNb«!ttE 1 9 £Si&L-TL-i;^fc!D> 
»«3S^^&ni**»lC*Wb 2tlf#5 © KifKfc L- # 

[0 1 1 0] PK#fett#f8£-T5<!:, K*©BKfi02ADt 
Kg*** U # 3 CD T% * K MS02SUM*iIE«ft fcjftig $ 
tl&K -€--T% '&«RJKS02AD£m>T$&^j)fe4|E 

^jt^b«AAbyf&#fltr«.. mwmz\t, mmw 
so2AD^SEtii-rs(r^bT, #a«wb»«£ 1 9 -c©a* 

«Kg^ECUl 8rt<OVy^*>6«3Rf *. 

[0 111] ®ja^XS»Gb^XT7D^- 
* 1 3lCj;oTttiasn*«Aaa«Gai:^nv MV* 

7'9©||«£*»&lfttBUT^-5. )IE;tf7.8ft«Gb 
S*m-rSfc*<5*fflO*«IH&#a»ft*l«l 9©_L 
«E«»ceKUT t>«tV». *&, #»»fl3«tt 1 9 JC«A 
T*#a^©#«««SltAbyf*±*«ffl«Jt-fe>-y-2 
5 trioT&ttiU aaf»a»«JtAbyfstt#iaia«JtAbyf . 
tCDM^f.^it^{b*S AAbyf (=Abyfst-Abyf) 
5. *-LT, C©2IKJt£fc«AAbyfCJfci;fcMiE«» 
KafeECUl 8(*3<D-7y^6^-r-5. 

[0 112] aMl^xaESGbtlfiEffiftKgtOH'K** 
fv-y^il 3JC^f. ^Jt^biPiAAbyft 

X, ^lC*5^T^*©fltt»02ADSrffiiEf So 
02AD mmm — 02AD (flifflfi) XKgxKa 
C©*fIEf3, 03 {C^$tl-2>7P— 3M> — h<D7,TV7 
1 0 0©aS«fcfrjSLtfJ;^. iliitfXMGb^Mit^ 
ft«AAbyf*PlH-r*fc»©*»?g«8tfcAbyf©«ililtt, 
ttiET 5 Ifiitfr IC S-fe « 0 atr. 

[0 113] rcDJ:5frL-TffiIELfc^©JK«02AD& 
fflHSCilCi-Dl, ±DIE«i^®?*K^*02SUM*Jt 

&o\z. ®§5,mttemi 9wiasfcs^tr#«tcAn 

T. <tOjE56^*»B»»02AP<D«iESrfT-s>Tt)J:^„ 
^lcDJ:d(r-rn«, iE5S&if*©ltt»02ADlra-3%iT. 

6«fi*n*fk*»*aS*p(02Sl*iax-02SDItaiii) =b«t 
[0 114] XlZ, m&JgSRZtffijiVMGizmZf&mz 
[0 l 1 5] «#3g5KK«ofEWtt, 



(15) 



$51812 0 0 2-4 9 3 0 



[oii6] ±aiLfc»*«3s^»*a4fcE«E©« 

BMBH 5 &tf IS #Jg 6 iCfSttp'gHHtt****** (0 
2SUMmax-02SUMmin) ©JftStM-rSfcCiT&S,. ±j*L 

#bfc<V^ (&ffiSn»w<W „ iliStfXSSEftrt* 
'£tr»£StiftP*< $#ttKfcft|jNtl 9©B&H 

ftMSS 1 9 <Dm±mmmmm (02SUMmax-02SUMpin) ttffl 

[0 117] SSK, «^#X©f*S3«Mt#afc3 

86, #»#<fcftfcSRl 9©ft*$*©j£»(02SlJllfaax-02SlJ 
Mmin) Bx>y> 1 0fflj»JtaEjb«J: ioTbJHtt* 

K3l©j$ft (02SUMmax-02SUMmin) £#^#X©iIi§#X 

CttcJcoT, J;DiE5S^ft*K^©J*»(02SUMiiiax-O2 
SUMmin) £#«fc3 -frafcroTifcS, 
[0 118] lf*Jl3&y:ffl*JS4tCfa«ScDfg^tt^* 

©B£*02sum^ mffij; < *5rr Lxm±mmm 

(02SUMmax-02SUMmin) <Dmfe9i&&fii±?% £Mo 

«®swlt^$. ^ntcMbr. . warn 5 mm%& 

^m^{b^l3J&DTft*i&*©i* (02SUMmax-02SUMm 

i n) ^as*iE-r 5 ctKio xm^nm^m. 2 

~ £ C «t "3 T cfc 0 £ 1^1 ± $ H t t> Bjfg 

[0 119] ft*i?*Ki5* (02SDMmax-02SU 

Mmin) £i$IETSmL-T\ ttSejftft02SUM<Z>±l6fc02 
SUMmax • TK«02S0Mmin©— *X«^SffiiET-5 C t 
\z£-oX?to<, ^LT> -€-o«iEtt±SEUfcil*JK3R 
OW*3B4fcB«©fEWtHC«k'5C*liEfli**ffl^T 
'ff^o fLT, ^tl^W«IE«Scl4±KttO2SUMmax0^ 
Effl £TPSM02SU!toin©*liE.f8 Kfflisnifi 
0, ECU1 8|*Jl;:l&»SnTV>S. ttlE«»£i:IB«[ 
02SUMmax«IEffl £TK«02SUMmin«IEffl <h£S'J« Cffljft 



[0 1 2 0] Sii^aE»Gbt±IB«ag2SUMpai1ijEffl<Z) 
ttlEflSftKgtaax) £©M«£^T^7£13 1 5 (a) 
U aifi^XdK»Gbi:TK«02SUMminffijEffl««E^» 
Kg(min) t<DM&Z*-f? V?£m 1 5 (b) fcjjVT. * 
fc, S tttt$fltf A Abyf <fc ±Pf (fi02SUMmax*SlEffl©}f IE 
&gcKa(max) tOHffSr^f v y 1 6 (a) C*U 
TPSfI02SUMmin«IEffl(D«IE»IS:Ka(oiin) i<PHff** 
TVy^Sgll 6 (WiC^f. -?-LT, ^(CiS^TJi 
ffiffi02SUMmax • THtt02SUJtain©— J3X\Z%Uj£1&1E? 

02SUMmax (fflEtt) ^02SUMmax (JKttift) xKg (max) xKa (ma 
x) 

02SUMmin (ffiiEfig) ^02SUMmin (JEffltt) xKgfain) xKa (mi 
n) 

;itf>iiiE(±, gi4tc^$n?>7D-5 1 ^— H©xfy7 

2 1 0^X^-y^2 3 OCfi&tlfirAfcQ:^. Sj&#*X 
»«Gb-^jS*Jt ^bt§ A Abyf & & » ©#^ffl« 

JtAbyf©«£Btt> WEiraaffifc^Hr^JfrSfcOii 
tf. £©±3£LTttIELfc±l8ft02SUItaix • TKffi02 

ft (02SUMmax-02SUMmin) Sjt^f 3 £ i*«T£.$. 
[0121] W^7~W*S[9K;C*©»Wt 

[0 12 2] »*B7 KE*©3BW4. WHOI« 

riSKStJo>T»*»]Kftp2soM*it3e , r <& t>©-e»%. 

Tlt*§«ft02SlJM£i£j£L&J&«. ICtU, $33% 

.t^tr ^fe^-es-s., -©ct^(c< #^gjBSitfvcfc£ 

-f('#,« ; &T : iKcSci'^TS?^Si^ft02SUM^lt«T?) 
Itl;i^t, ^)t-ir>1j-2 5, 2 6©^§ttif#14M 
^>«S»ttttiSa: t*C<fc o Tll*»15ft02SDllO*€fc4 

[0 12 3] fcfe'L. Mtt^^^S^^Jt^ffi-B- 
-fKjf£bfc&l?l®il£ft02SUM£. ±SKMS«Sjt-t>U- 
2 5^T^#J^Jt-fe>1}-2 6©tB^=Srffl^T«iEf 5 
iilCcboT, ^*!S)Sft02SllM^<t*3*SS=t<jt^-r 

mitmwx) <&#ttit'-5N0x-fe>-y-$gH^L> ^ne© 
[0124] n&m^Mzm^xm^mtmm 1 9 tc 

02SUM4^S'IT^)#ft^«T(C^-<^„ *-f, ^«-fe> 
f^ECUl 8#3B«T*WWfc£*»6, li^T 

it. ^ mzi t, »AS»ftGa. ^^CP# 
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[0.12 5] :nf.©^5^-^*^»«^iMi 



s„ bp^ m%mtmm i 9 iza^Tit, ties: (a) ~ 
(d) ST-os^ff t)nT#m^x^©%«^K{t;M 

(*;M&ml~m4) frm^n^o (a)5£ 

fc, (b) 5$T?ttE*«*k2, (c) 3$T«KJt«k3> (d) 

[0 12 6] 
[gel] 



.ni3 



4a + b „ , 



(r 



AT,+- Q, 



+ ft-«)-i-JVD # ] ...W 



C2AZ? — fljli-l-a- 
2 



2 2 



-m3 t3 



4s + 6 . 



2 



[0 12 7] ;r*i£©£jt£;t£Sfckl~k4«> aii^^fts 

mi 9©tttt&£fc«fcoT^*WKH!££*xs. (a) 5$ 
~(c)5Stt. -BflsK* • ** • &fb**&3M!HWbM 

$n*C tK«fcoT38^Ufc»jRtt*a»fl:jMi«E 1 9 12 
®iS£n<5 0 HIS, ±aSLfc«*«K*02ADtt. (e)s£ 

[0 12 8] JK&^T^UKXt^TftaflXfcjS*** 
•5CDT, tt*Ajie*frK:»jeUT*Uj|Hb*«tl.9 0 

iM^td&mm&mikmm&t. m3iz^n^x^ 

\ 0 0teft;LTfir;U*<fct\> C©8*!ftltt*02ADK 
Stftvc, Km©^*02SUM^*^8^©15ft (02SUMmax 
-02SUMmin) £Jt;£TSo ill&iil:, ItttfJ^ 

5) sieKLtt^-c^. ^a^xfflfiE-^tt^^it^ft 



m\z^xm. i m^)v^TEt^z.t.i)m^.^. s 

[0 12 9] <Kfc, 1**^1 OSmftll 1 \Ztm<D 

[0 13 0] ±5si/*;ar*«7~a*«9KaE*©5g^ 

*&j£k»^t»*»jk*D2si]M£«£T3*£^ s 
SSifc-fe >it©ari^ tr J: o T^Stt^T^sifjEt-s itl: 

-o^xmmvtc. -3fir, osoisai ikk 

[0 13 1] &Mlt±>?2 5, 2 6(1 



(17) 



&ffi 2002-493 0 



%±Lmz>« -€-CT\ <fc9IE«&$?!i®ji«02SUM£ ; ? 

»I^XW^«>f2 5, 2 

Tit. &mm<t® (NOx) -k >1*4>EiHb** (HO -t >u-<© 

[0132] m^a. m^mtt^y-^ymz^m 
tzQMtt-tywmmwjiiiitiit. iti$itt*sxh 

©ffl;Wt*f fctfnNfc*. U&»U ani: 

(H2) *©aj^tf»S8ttfctt»!&» 6 ->7 h- LT 

asanE-r*. mm^Mz-D^TimizmwLfco) 
5, 2 6®w**itoatKota6fTL/'f»^xiajfefe 

[0133] *tC. If im 1 2 ~»3jSB 1 4 COViTK 

[0134] s#*«i 2iz%m<D%mt. Tmm&mt 

-fe>-y-2 6©ttS^t»:msnfc^*»»02SUMi:€rIt 

sit, «ueant¥*»)**02suM*«aiitT»*^g 

(«*»i«lM2SlM©H&£4&?;l'#»*T**a>§ 

M ^ffirr-sfc©-^-^ z\z\-^it, ECuisra^J 

it. &SSIKJgaK>2SUM#ll#T<&3 <h«££*ifc»£' 
fi. Sf^®^*02SUM*»iET-5. SSfC, CiTH 
«*»iaE*02SUMA«a«-C* 5 tltc £ * £ 

[o 1 3 5] hi 8^$n^^77ic, ±a!bfes^ 

tt, #*C#ffiaftfc«*Ki*«02SWI, i^W(CT»SfflJ 
^«Jt-fe>iJ-2 6©fcti;Wt£m:iA5. 7-^±©t 
«#)S*02SUMlcMUTtt. (B£* 
LT^Sffl : #a^«Sit& U -y^-Ccfc-S 

[oi3 6] vym. .a*©««c»ttsnT^-5.' 

ST. T«fE«l2*8Jt-fe> , y-2 6©lH*«JXh-f4 1 iSfifK; 
(El 8£^£tt3 ^^^©^HYCfeSii 



1}-2 6©ai^«. *-®UWj«Mi±» *£<»f?>*&B 

«K*®i5«02SOMfc«^^T^«SttftiJW^fTfc>n?), 
[0 13 7] IBHYrttCi5tt^m^Ll~L4©«^«, g 
HiSftTlr>3B*!ft*l»02SDM#, SfSHNkftMi 1 9 <?> 

*MbMtt 1 9 T«E©*»a*it*» U - >« 9 t & £ J; 5 
J^L4©*7i^#{bMj« 1 9 Ti*«©#«&*Jta*y -y 

[0 13 8] «SHY|^{r43ttSffi«Rl~R4©ffi^tt. % 
tHSnTVi*»*ii3KJl02SUM*». Sm^bftfeJ* 1 9© 

siauMtiitti QizymztiT^zmmzniiiz 

^«Rl<fc «3 $«^4©###StfHfcftMK 1 9 T«tflj©# 
55S*RJt**U— mi£R4lC&3J§-&lifB*£ 
RHc***£«fc-0t>, iOai^'Jy^ftWSfT^. BP 

[0 13 9] ft*. »tB$nTUS^^©15a02SUMt) 
T««S«Jt-fe>* 2 6 ©tti^fc. #&*Mbtttt 1 9 © 

* ®«s i u - ymmms y t>fTt)ti 

[0 14 0] ^C. ±a>bfc^HY^©^Ll~L4lCO 

s«iR«a*02suiitt#a^bM« 1 9 <Drmmo>m% 

it-t>D-2 60lHt}WJ y^-T-ftZL^LT^Zo Z\(D 

tl, ±^bfc««Ll~fS«L4 <u 

[0 14 1] ra^lfC, ±jfiLfc«HY*l-Ofi«Rl~R4*C 

t>*tt*»EjW2SUMtt»«M^«« 1 9 ©ToitfiJ©Sf 

mt-t>^2 6<Dtiitll$V~- >-Z&Z>t7HLT^Z. Z. 
(Dt^it. T«fijaS«8Jt-fe>-!J-2 6 ©m**«^*»s 
n. ±iEUfc««Rl~«*R4 (U-y^Jffllffl^) *«K3E. 

[0 14 2] fftt, «*XIS^fB*X2ti:as*n*«^; 
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it ffi U - > T h Z> £ b T ^ 5 fc rt^ to 6 f . TS1 
2 6 ©itJ^teU y^Tifc StiUTVsS. 

jSLT^-SiCfcdv^toS-r. T^#J£8*Jti?>+>-2 6© 
[0 14 3] BP'S. ««IlRr«Wa2te*V»T», HCffl 

Mtmmtmz^isX^m^t^PLZ z. t#-cfr*. * 

W3u l£fC&5$*©]g«Q2SUM©JlK£^IELTt><fc 
[0 14 4] $6fC. &*®jg*02SUM©#9SSIiliXtt 

fc»*®**02SUII©^fl)iIgT?» aS«Stt*<t«AAby 
f&J|[WT*IR©*!pt&*a»Sj!l8ttAbyfst©«*^ 
[0 14 5] W*fll 5KIB«©f6WKo^TBl 

[0146] j-^Lfc± 5 \z. z zxit^mmtmm i 

9 <Z>K*RKJt02SUM SIM 99 U S*&ifl©j&* (02SUMm 
ax-02SUMmin) £f'Jffl LT#l^;tfX©#ft*£fa±£ltT 
V>*rt«, J§£L,&*;fcl6*9&]8UI (02SUMmax-O2SUMmin) 

5. (02SUMmax-02SUMmin) Sfijffl 

LTfi^^kMjKl 9©#fls£HJt>fr 5©T\ mfeLtc 
m±M*mMm (0ZStfMnax-O2S01ltoin) tfijWC&tUi* 

x-02SUMmin) *tj3rJ£it&iH #t£$nfcft 
(02SUMmax-02SUMmin) a*ft#T*<5 

[0147] ft*®#MS (02SUMmax-02SUMmi 

n) ^msitt, (02SUMmax-02SUMin 

S^KJ^a (02SUMmax-02SUMniin) j&^STftSJBHi b 
Ttt, ^©^©S^i&^^g^SOZSUM©*^ 
7\>W*Ji?in?» K*®^»02SUM©jt^Cffl 

[0 14 8] 01 9(3, m.-kmmm.mm (02SUMmax-02SU 



Mmin) AtStTibSS^ (yXfA^T^S^g 
tt. (02SUltax-02SUMmin) <t»5l»{fc;tt 

•7y^fc*«T**nTV»*0*«, SMHtfttssi 9 
S(02SUMmax-02SUMmin) ©&t3tt5*:*:©«-e*£o BP 

® J&ft (02SUMmax-02Sl)Mmi n) & «3t S *15 

[0 14 9] V-/yT*fC^$tlTl^^^b 

T©»«Htt*«T*. (02SUMmax-02SUMm 
in) 3&»a#T?*«^5^©!pJjett, ft*®SiS®:j&» (02SU 
Mmax-02SUMmin) ©jg$lrB# (±ISfI02SUMaiax;XttTfEffi02 
SUMmin©jS»rB#) ftt'tcff AtfJ:^. 

[0150] i 6 \zmm.(D9tm\z^xm 

[0 15 1] »**1 6 fcf2*fc©5gBJ§te> T*«$*RJt 
■fe>U-2 6©a*3Efls©*ft43Sfc*^>T> ftfeSK©^ 

[0152] 0 2 0 (a) fcTlSt«?S^Jt-fe 2 6 ©£tt 
^j5r^T. Sfc. 02 0 (b)K±*«ffi«tt-fe>U-2 5 

^JKJtfcatr. &*5. 02 0 (a) £02 0 (b) ttt. U- 
>^ij y ^l«g^£T»««>T^t$n^^. 0 
2 0 (a)Ry:0 2 0 (b) \Z7j;2tlZ>{f7 7<DmmmfflX 

[0153] 02 0 (a) iz*2tiZ£?lz, TMMQM 

tt-tr>-y-2 6<Dmw)->-c$>z>mt. m%mmm 

9T»SttK*^gtnT^i)<h#x.e.to§„ C©fci6, d 

toT^. 

[0 154] Ltt*b<T-5i:, SPa^fcttlK 1 9 

StAINbMdt 1 9 ti8*S:!ft]«$ > »ft»fb« 
«KZ 9 -^©A^X©^^Mit^ , J -><C $tl^o 
[0 15 5] £©&. fim^bfefeffil 9«^WL 

t^*©t. ummmmi 9p^(Dm^'x\zmm\t^ 

Sto7i^©TT^#J^Jt-t>1t 2 6 OHIAtt'J •> ^JC 
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* «t v \z. Tm\%mit-t>y 2 6 ©&#«»* t u - 

>«~#»rt£. BO*.. "F»itfflyS^Jtir>-y-2 6 ©ft}} 
[0 15 6] ££>fc;i©&, S^{fc»j£l 9fr*H*£ 

#>j ^i^tu z\tuzm** m^mtmm 19^© 

AtfXW^^Jt^fi&'J -y^fCSnS. JL^-CfcJu 

±5£Lfc^t^Ba£^T^^bMi!£ 1 9©&{tgg£ 

mmmzmmmmm 1 9 (Dmm^mm^K^ 
m^m%mmm 1 9 ©£its&^£&aj 

[0 15 7] ±)£LfcT»itfiiJ^lt-fe>-9-2 6©tt5^» 
^b£jgE£> #^<t»<Sl 9^K^^®EUTU^^ 

jgn?>o ^r-e, c'-eii. Tisew^it-fe>-9-2 6© 
ttj^^ u - >#> e u v3-\zmt x^ttmkfr >=> u -v 

•J - >(C»T3lSl»i:T©^{b^8S£ffl ^T^^ft 
M&l 9©*Mt«^£¥teLTU<5o 
[0158] £f\ TfiS«^tfc-t>-y-2 6©tti^^tj 

->^bUy^tciEftLfeBs mmi\) \z. rmmg. 

TtfrMQMtt-t >-tf- 2 6 ©ffl;M* 'J y 6. U - >(C^ 

8Ki*ti}£tt. ^©3i#AV=(Vi-V2>75Wtt}2tt3„ c 
©^#AV£:ECU 1 8rtiC^$nTV»-5S2 1 IC,^ 

9co*Mt;S^^^*46^<. SP"£> crm ECU 18 
[0 15 9] C»J;5fr-rS-ifCd;oT, teWUmffl 

ftfii^ 1 9 ©m^ie*jtft£ft±$-e-£ vl £ BjfgT* 

^ai$ti^wft»iii 9 n&im£^££m)t 
mm \z7-( - hv\- y ^ -rn«. $a#x ©??«(££ <t 

[0160] W#9t 1 7 KKfttDSBWfcoHTK 
[0 16 1] ±5BbfcJ:5tc, x>5?>i©SMBRJBe 

ftfrffcjSftl 9<D^^®jlfig^$:ftX^flJfflT^-r(C. 

7 fclBftOBWtt. 

ftftftfcS^TftiETSfc©''?**. 

[oi6 2] ^^4iE*®i£fttt. mf5.ft<ttemv>® 



t z> t^Mznz&mwMfkt UT^j&Kjfcsn* few 

[0 16 3] i*8iSE£»*!ftft*)i«Vy:/i 

fflV-ym I>5>>1 LTftA^ftftGa 

l©5HEtt»£l/r«. »AffiftftGa£W©«*feft« 
ft (flftftftlfc M«*<t*£V>. ft»#X«ftfc:£) # 

[0 1 6 4]'fttt5E^K*»*ftS«)eTSVyro«!| 
£0 2 2K^1\ C©-?-;^, ECU 1 8(*?Kltei|ft$' 

nt^s. RA£aftGa*»2Kfcat&&i3^ttitti 9 
'*Hift"r*ft«^<o«Ea**a<tto» &ft#x©*wfc 

■S«*9E» KiftT-T -5 SUN fc#ft#:* ##ftiiHtil*ft 1 
9 Tftfcftttl?"*. z.<Dtz&, 02 2 K^StlSJ;? 
K. ftA2ft»Ga#*<fc$£i**ttf*««;M£<fc 
-5. 

[0 16 5] *©*€rtt»fiW*JCtt, #a#fl;««Ei 9 
***fc*K**RiKt-$5fe**»**Ofc#a«Kb««E 1 9 
T«fflt»**«EHi S*TL*3'J- >«*€Tft»t«« 

[0 16 6] «jtli. »S«f^TT86«Sill8Jt-tr>.-y-2 

6 (Din^izx^rsmmtmm 1 9 Ts«©igaiit 

*i'J->llS:oti:tli)l/t»&l:o^TM5. d© 
i*©»Aa!a»Ca (Qi) «^fflSnTECUl 8 fcS 
ffi^ti-S. ECU 1 8Cfewa. '' '^©BRA^StftGa 

(qo \z#j&rz*tk%§iWtm«imm (c©»^«. u 

->fll©!>Ctt3B4BI*»K») P2****e.n*. d©i 
#. »ajSnTV^cl§*©j85ft02SUM{Cffl^f «vy^ 
±©fiSfiPlT-feo^:. d©*^tt, Wm^tlTVifeS? 
*©li*02SUMSr V y -flu z> 6 tlfeP2ttffi ft 

[0 16 7] C-Ttt. ftaStlTV^fcllftiRft 

ft02SUMSrit«-r*fc*ttT&< - ^*©i5»02SUM«l^ ; E: 
T^UfeftiEUTV**. ftfrWfctt. ±j£L/fc«k5Cftft 
K)i5ft02SUM©«l^©iiaS-e. $KJtftflXAAbyf6ft 
l>TV^cfc?^*l-&t«. d©^Jt^b*SAAbyf^» 

tufaftostpt^$ai&3g«8itAbyfst<5ft=&«EjE-rn 
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[0168] jtt*. B2izm-j<mwiz&nz,fflffl~x: 

Vi«) (cli, «*SK*D2Sllll03eirSfSfJhT*«»rtf 

iiE»02SUM©«l^«KS:|6l±$-ti-SrtfcprtgT*^«, 
[0 16 9] »#JH1 8lCie«lc©»HJ|coV^TsK 

[0 17 0] ®^^®^«(02SlJMna3c-02SUMiiin) £ft 
3t-r*Ktt. ^**jK*02SUM©JbKtt02SUMmaxROCT 
R«02SBIhin©ttHto*#Sfc:fcS. SfcfcB 1 8lcta«© 
56WJ, «fe 0 *WCS^:SSE*»i5« (02SUMmax-02SUMmi 

«ffi02SUMre f ic^x. 6 tt3 B£ttt!fHft6>iHR$feh C 
LT^W . «**IS*02S0llO«|#p*AQSftT U * 5 

[0 17 1] ZLJ-Ttt, K*©]gJ»@«tt02SUMref(ca 

ilc^-pT. ftftiMtfflIU 9^©Atf*©ft&gttJt 
a<pU->X«i3'J yfi&5<t^l:ffl»^n5. ftiC 

1 9^<DA*^o*affi*8JtA«au->t$n 

;M*ffi#HJ#$ft$£i£J;o'T\ ft&iWbtt8i 9tt 
***RKU«^T**!Rj«»02SUHO±liBli0.2SWIiiM 

tt. ftatflKbttHi 9^©A^xopa^m^iiu-y 

ftWU«HtTK*RiK*02SlJMOTIfilt02SDlhiii*««iffl 
[0 17 2] C<9J:5K:, £$!KIE*gAttt02SUMrefrc 
2SUMmax-02SUMmin) ©«j£%*JMrr* - t**T€f 5. 

5i^^t»n. Sfc, #S*Wk«M«l9. 

fbtt&i 9^©A#xt±7> hi* *tcifiv^s-eftij«i$n 

^C43. ECU18**, $SI©:/gS 

SMELTS*. 
[0173] ^tC. M«£ 1 9 lBtJMim 2 0 tC|E«c© 

[0 17 4] \ 8tt. &3t©I«@*I<E02SUMref 

iC^If/^-^-St)©"^*?. ^WSSil/T. X>v> 



k:, -?-©i^(tt^i2^$ns. »*^2 o \ztm<omw 

fc v X>v?>l©©J^I^JtlCfi»^A.Sfe©Tfe 
[0 17 5] fflW&mit&&mt<1tZ>Z\£\ZJ:r>X, ft 

«#x ©» are*8Jt*» 'J - >#j© i ^ £Bft*ggMMt02su 

M©±K«02SUMmax£&ti}U U yf-WOt&lzT&m 

WKSA&sfl©]^ (02SUMmax-02SUMmin) £jt;Tr5 Z\ 

-€-©lgti*^{c^:$<^«fc5(r«S)jS-e--5<t, fMW 
^MJt©ig«jtCJ:^ft^X5 y ~>a >©»b^ 

[0 17 6] f«»$*it©JB«S»*C**<-r*J:5 
fcMfWat, S«©*a^55lc:ttft«jWttiMlf l 9 
©B*8Mltert©l6fflrt©*T!8i«3W8i*U ±B« 
02SUMmax^TEEI102SUMin i n § & v>*-& fc & & 
Ml5 -/-> 3 >©jgffc-$» H5-f Atij t-W ©»b 

ZmfrizM7Lfc£Z\?>-e±.m.m02S\)max • TfgM02SUMm 

a >©li{b^F^lV^k*U^©^bte5E&L&V>. 
[0 17 7] WSlitSift^tS^t;, 

j±©««lfCJ:^ft^;x5 y->a><DmAk* K5-f A'h'U 
f-f ©»fc;**/MBC«iA.* ««?IJt 
©SIBSIft*fcft<-raJ:?k:iBHIt" ; 6t» «J«*«gv» 
■5^fc»iftS»{b««El 9©»*!Rj)tt6*©«Brt©* 
-egftJfcttWBifcU ±Ett02SUMmax J ^TKSM02SUMininS: 

02SUMmax • THtt02SB*!in*tttmS*lS. ftl5.?HbMtt 
1 9©^*©MHg*2rA^<@AS>r<t^75:U©T\ ^ 
©*^t>. Igli7-/a >©^b^K?-1'/N*t: , J^^ 

©«<btt»^UiftVi. 

[oi7 8] jfct, irnmz i\znm<D^miz-o^xm 

[0 17 9] H2C36t?<8ttWK*HT». MmmMB 
02SUM©e«ffi (^*©JiJ»B^«02SUMref) tt. 

S02SUM«> d ©»-©***«* B«|t02SlJMreftC* 

d©aa:©@*fi*««o»^.6nc>'ofW***i , ifT 



(21) 



ttBH 2 0 0 2 - 4 9 3 0 



[0 18 0] ifc, ±5SLT€ffc«?|K*lriTiJ, 
©j&fiB^M02SMref£ft*6liil®]£»(02SUMinax-02S0 
Main) ©f &tt3fitrlS:£T3 £ gE5St®Efg*>£ig 

"0*3. t^U K3S»*«)2SUll©««l*«iai±r*i 
*HtttS« 1 9 KB LT, K^©«5»02SD 

[0 18 1] ^CT, ®3fl®:i»02SUM©i 
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(54) AIR7FUEL RATIO CONTROL DEVICE FOR 
INTERNAL COMBUSTION ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an air/fuel ratio 
control device for an internal combustion engine having 
further excellent exhaust emission control 
characteristics by effectively utilizing the oxygen 
storing operation of an exhaust emission control catalyst. 

SOLUTION: The air/fuel control device for the internal 
combustion engine comprises oxygen storing amount 
estimating means 18 for estimating the oxygen storing 
amount of the exhaust emission control catalyst 19 
disposed in an exhaust passage 7 in the internal 
combustion engine 1 in accordance with the history of a 
oxygen storing/releasing amount, downstream exhaust 
air/fuel ratio detecting means 26 disposed downstream 
from the exhaust emission control catalyst 19, maximum 
oxygen storing amount estimating means 18 for 
estimating the maximum oxygen storing amount in 
accordance with an estimated value for the oxygen 
storing amount in case of the detected exhaust air/fuel 
ratio being a preset air/fuel ratio, and air/fuel ratio 
target value setting means 18 for setting a target value 
for a controlled a\r/fue\ ratio in accordance with the 
estimated maximum oxygen storing amount estimated 
value. The oxygen storing amount estimating means 18 



estimates the oxygen storing amount in accordance with 
the amount of a fuel to be supplied into a cylinder, 
predicted by a fuel behavior model considering the fuel 
deposited on the inner face of an inlet passage 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air- fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air-fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned amount presumption means of 
oxygen occlusion is characterized by presuming the amount of oxygen occlusion based on the fuel 
quantity supplied in the cylinder predicted by the fuel behavior model in consideration of the 
adhesion fuel to the inhalation-of-air path inside of an internal combustion engine. 
[Claim 2] The air- fuel ratio control system of the internal combustion engine according to claim 1 
with which it is arranged in the upstream of the aforementioned exhaust air purification catalyst on 
the aforementioned flueway, and has further an upstream exhaust air air-fuel ratio detection means to 
detect the upstream exhaust air air- fuel ratio of the aforementioned exhaust air purification catalyst, 
and the aforementioned amount presumption means of oxygen occlusion is characterized by 
presuming the amount of oxygen occlusion in consideration of the response delay of the 
aforementioned upstream air- fuel ratio sensor. 

[Claim 3] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fbel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fuel ratio detection means is a predetermined air-fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned amount presumption means of 
oxygen occlusion is characterized by presuming the amount of oxygen occlusion based on the 
passage quantity of gas flow which passes the aforementioned exhaust air purification catalyst. 
[Claim 4] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fuel ratio of the 
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aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned amount presumption means of 
oxygen occlusion is characterized by presuming the amount of oxygen occlusion based on the size of 
the air- fuel ratio variation of the aforementioned internal combustion engine. 
[Claim 5] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fixel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fiiel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air-fiiel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion, the passage quantity of gas flow which passes the 
aforementioned exhaust air purification catalyst for the amount of maximum oxygen occlusion 
which is the air-fiiel ratio control system of the internal combustion engine equipped with the above, 
and presumed the aforementioned amount presumption means of maximum oxygen occlusion — 
being based — further — an amendment — it is characterized by things 

[Claim 6] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fiiel ratio detection means is a predetermined air-fiiel ratio. An air-fiiel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion, the amount of maximum oxygen occlusion which is 
the air-fiiel ratio control system of the internal combustion engine equipped with the above, and 
presumed the aforementioned amount presumption means of maximum oxygen occlusion — the size 
of control air- fuel ratio variation — being based — further — an amendment — it is characterized by 
things 

[Claim 7] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fiiel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fiiel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fiiel ratio detection means is a predetermined air-fiiel ratio. An air-fiiel ratio desired 
value setting means to set up the desired value of a control air-fiiel ratio based on the presumed 
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amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned amount presumption means of 
oxygen occlusion is characterized by presuming the amount of oxygen occlusion based on the 
exhaust gas composition which flows into the aforementioned exhaust air purification catalyst 
predicted with a combustion model. 

[Claim 8] the aforementioned combustion model - fuel — the air-fuel ratio control system of the 
internal combustion engine according to claim 7 characterized by being corrected based on a 
character 

[Claim 9] The air-fuel ratio control system of the internal combustion engine according to claim 7 
characterized by correcting the aforementioned combustion model according to the operational status 
of the aforementioned internal combustion engine. 

[Claim 10] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fiiel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fuel ratio detection means is a predetermined air-fuel ratio, An air-fuel ratio desired 
value setting means to set up the desired value of a control air-fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and is characterized by amending the detection result of 
the aforementioned downstream air- fuel ratio detection means based on the exhaust gas composition 
which flows into the aforementioned exhaust air purification catalyst. 

[Claim 11] The air-fuel ratio control system of the internal combustion engine according to claim 10 
with which exhaust gas composition is characterized by what is predicted with a combustion model. 
[Claim 12] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air- fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fiiel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air-fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air-fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and is characterized by having an unusual judging 
means to judge whether the presumed amount of oxygen occlusion is unusual, based on the 
presumed amount of oxygen occlusion, and the detected downstream exhaust air air-fiiel ratio. 
[Claim 13] It is the air-fiiel ratio control system of the internal combustion engine according to claim 

12 characterized by deleting the history of the amount of oxygen occlusion till then, and starting 
presumption of the amount of oxygen occlusion newly when it judges with the aforementioned 
unusual judging means having the presumed unusual amount of oxygen occlusion. 

[Claim 14] It is the air-fuel ratio control system of the internal combustion engine according to claim 

13 characterized by correcting the amount presumption model of oxygen occlusion when it judges 
with the aforementioned unusual judging means having the presumed unusual amount of oxygen 
occlusion. 

[Claim 15] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air- fuel ratio detection means 
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for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air-fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and when the amount of maximum oxygen occlusion 
presumed by the aforementioned amount presumption means of maximum oxygen occlusion exceeds 
a predetermined value, it is characterized by equipping the presumed amount of maximum oxygen 
occlusion with an unusual judging means to judge with it being unusual. 

[Claim 16] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air- fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fuel ratio detection means is a predetermined air-fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fiiel ratio control system of the internal 
combustion engine equipped with the above, and is characterized by having a catalyst de-activation 
detection means to detect the degradation degree of the aforementioned exhaust air purification 
catalyst, based on the change inclination of the exhaust air air- fuel ratio detected by the 
aforementioned downstream air- fuel ratio detection means. 

[Claim 17] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and the amount of well generating oxygen occlusion 
which has not carried out the maximum use of the oxygen occlusion capacity of the aforementioned 
exhaust air purification catalyst and which is blown and a phenomenon generates is set up 
beforehand, and is characterized by proofreading the amount of oxygen occlusion based on the 
aforementioned amount of well generating oxygen occlusion at the time of blow-by phenomenon 
generating. 

[Claim 18] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air- fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 



Page 5 of 7 



downstream air- fuel ratio detection means is a predetermined air-fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and it has an occlusion weight label value setting means 
to set up the oxygen occlusion weight label value used as the desired value of the amount of oxygen 
occlusion set up based on the presumed amount estimate of maximum oxygen occlusion, and the 
aforementioned occlusion weight label value setting means is characterized by giving fixed forced 
oscillation to an oxygen occlusion weight label value. 

[Claim 19] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air- fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air-fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned air-fuel ratio target setting 
means is characterized by setting up desired value so that the amplitude of a control air- fuel ratio 
may become large gradually. 

[Claim 20] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fbel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air- fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned air-fuel ratio target setting 
means is characterized by setting up desired value so that the period of a control air- fuel ratio may 
become long gradually. 

[Claim 21] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air-fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air-fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and is characterized by having an oxygen occlusion 
weight label value setting means to set up the desired value of the amount of oxygen occlusion, for 
the aforementioned oxygen occlusion weight label value setting means setting up two or more 
desired value between the minimum value of the amount of oxygen occlusion, and maximum, 
changing these, and setting up as control objectives. 
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[Claim 22] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air- fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fuel ratio detection means is a predetermined air-fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and, as for the cold starting direct rear stirrup of the 
aforementioned internal combustion engine, the aforementioned air-fuel ratio desired value setting 
means is characterized by setting up the desired value of a control air- fuel ratio in a RIN field at the 
time of low load operation. 

[Claim 23] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fuel ratio detection means is a predetermined air-fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned air- fuel ratio desired value 
setting means is characterized by setting up the desired value of a control air-fuel ratio in a rich field 
at the time of heavy load operation of the aforementioned internal combustion engine. 
[Claim 24] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air- fuel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air- fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air-fiiel ratio detection means is a predetermined air-fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air- fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air-fuel ratio control system of the internal 
combustion engine equipped with the above, and, as for the fuel-cut execution front stirrup to the 
aforementioned internal combustion engine, the aforementioned air-fuel ratio desired value setting 
means is characterized by setting up the operating period which sets up the desired value of a control 
air- fuel ratio in a rich field before a halt of the aforementioned internal combustion engine. 
[Claim 25] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fiiel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air- fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fiiel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
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estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air- fuel ratio desired 
value setting means to set up the desired value of a control air-fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion. It is the air- fuel ratio control system of the internal 
combustion engine equipped with the above, and the aforementioned air- fuel ratio desired value 
setting means is characterized by setting up the gain of air- fuel ratio feedback based on the amount 
of maximum oxygen occlusion presumed by the amount of oxygen occlusion or the aforementioned 
amount presumption means of maximum oxygen occlusion presumed by the aforementioned amount 
presumption means of oxygen occlusion. 

[Claim 26] An amount presumption means of oxygen occlusion to presume the amount of oxygen 
occlusion of the exhaust air purification catalyst arranged in the flueway of an internal combustion 
engine based on the history of oxygen ****** computed from the air-fUel ratio of the 
aforementioned internal combustion engine. A downstream exhaust air air-fuel ratio detection means 
for it to be arranged in the downstream of the aforementioned exhaust air purification catalyst on the 
aforementioned flueway, and to detect the exhaust air air-fuel ratio of the downstream of the 
aforementioned exhaust air purification catalyst. An amount presumption means of maximum 
oxygen occlusion to presume the amount of maximum oxygen occlusion based on the amount 
estimate of oxygen occlusion in case the exhaust air air- fuel ratio detected by the aforementioned 
downstream air- fuel ratio detection means is a predetermined air- fuel ratio. An air-fuel ratio desired 
value setting means to set up the desired value of a control air-fuel ratio based on the presumed 
amount estimate of maximum oxygen occlusion, it had the above — coming out — it is — the 
aforementioned oxygen *** *** — within the limits of the amount of instant occlusion possible 
oxygen at the time of exhaust air purification catalyst un-deteriprating, or the amount of oxygen 
which can be instant emitted — ** — it carries out having a catalyst-de-activation detection means 
detect degradation of the aforementioned exhaust-air purification catalyst based on the output of the 
aforementioned downstream air-fuel ratio detection means when a control air- fuel ratio is controlled 
to become as the feature 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the air-fuel ratio control 

system of an internal combustion engine. 

[0002] 

[Description of the Prior Art] It is made to reduce simultaneously nitrogen oxide NOx, a carbon 
monoxide CO, and Hydrocarbon HC in an internal combustion engine by arranging an exhaust air 
purification catalyst (three way component catalyst) on a flueway, and the air-fuel ratio sensor 
formed in the flueway detecting an air-fiiel ratio, in order to purify exhaust gas, and performing 
feedback control so that a gaseous mixture may serve as theoretical air fuel ratio. 
[0003] In order to raise further the rate of purification of the exhaust gas discharged from an internal 
combustion engine, it is effective to perform feedback control mentioned above with a sufficient 
precision. Moreover, it is also effective to raise further the rate of purification of nitrogen oxide 
NOx, a carbon monoxide CO, and Hydrocarbon HC paying attention to an oxygen occlusion 
operation of an exhaust air purification catalyst. The control for using this oxygen occlusion 
operation effectively is considered from the former. As a control unit which paid its attention to such 
an oxygen occlusion operation, the thing of a publication etc. is in JP,9-3 10635,A. The control unit 
given in JP,9-310635,A was what controls an air- fuel ratio so that the desired value of the amount of 
oxygen (the amount of oxygen occlusion) by which occlusion is carried out to an exhaust air 
purification catalyst is set up so that an exhaust air purification catalyst may serve as a half grade of 
the maximum amount of oxygen occlusion (the amount of maximum oxygen occlusion) which can 
carry out occlusion, and the amount of oxygen occlusion serves as this desired value. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the amount of maximum oxygen occlusion in a 
control unit given in the official report mentioned above was a default (or thing which amended the 
default) fundamentally, and was not necessarily a thing reflecting the actual amount of maximum 
oxygen occlusion. For this reason, there was also a situation which is not pulling out the performance 
of an exhaust air purification catalyst to the maximum extent. Then, an improvement which can 
acquire a much more advanced purification property was desired. 

[0005] Therefore, the purpose of this invention has an exhaust air purification property in offering 
the air-fuel ratio control system of the further excellent internal combustion engine, using more 
effectively an oxygen occlusion operation of an exhaust air purification catalyst. 
[0006] 

[Means for Solving the Problem] The air- fuel ratio control system of the internal combustion engine 
of this invention according to claim 1 to 26 all An amount presumption means of oxygen occlusion 
to presume the amount of oxygen occlusion of the exhaust air purification catalyst arranged in the 
flueway of an internal combustion engine based on the history of oxygen ****** computed from the 
air- fuel ratio of an internal combustion engine, A downstream exhaust air air- fuel ratio detection 
means for it to be arranged in the downstream of the exhaust air purification catalyst on a flueway, 
and to detect the exhaust air air-fuel ratio of the downstream of an exhaust air purification catalyst, 
An amount presumption means of maximum oxygen occlusion to presume the amount of maximum 
oxygen occlusion based on the amount estimate of oxygen occlusion in case the exhaust air air- fuel 
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ratio detected by the downstream air-fuel ratio detection means is a predetermined air- fuel ratio, It 
has an air- fuel ratio desired value setting means to set up the desired value of a control air-fuel ratio 
based on the presumed amount estimate of maximum oxygen occlusion. 

[0007] And in invention according to claim 1, the amount presumption means of oxygen occlusion is 
characterized by presuming the amount of oxygen occlusion based on the fuel quantity supplied in 
the cylinder predicted by the fuel behavior model in consideration of the adhesion fuel to the 
inhalation-of-air path inside of an internal combustion engine. 

[0008] Invention according to claim 2 is arranged in the upstream of the exhaust air purification 
catalyst on a flueway in invention according to claim 1 mentioned above, and is further equipped 
with an upstream exhaust air air- fuel ratio detection means to detect the upstream exhaust air air-fuel 
ratio of an exhaust air purification catalyst, and the amount presumption means of oxygen occlusion 
is characterized by presuming the amount of oxygen occlusion in consideration of the response delay 
of an upstream air-fiiel ratio sensor. 

[0009] It is characterized by invention according to claim 3 presuming the amount of oxygen 
occlusion based on the passage quantity of gas flow to which the amount presumption means of 
oxygen occlusion passes an exhaust air purification catalyst. 

[0010] Invention according to claim 4 is characterized by the amount presumption means of oxygen 
occlusion presuming the amount of oxygen occlusion based on the size of the air- fuel ratio variation 
of an internal combustion engine. 

[001 1] the passage quantity of gas flow which passes an exhaust air purification catalyst for the 
amount of maximum oxygen occlusion invention according to claim 5 presumed the amount 
presumption means of maximum oxygen occlusion to be — being based — further — an amendment — 
it is characterized by things 

[0012] the amount of maximum oxygen occlusion invention according to claim 6 presumed the 
amount presumption means of maximum oxygen occlusion to be — the size of control air- fuel ratio 
variation — being based — further — an amendment — it is characterized by things 
[0013] It is characterized by invention according to claim 7 presuming the amount of oxygen 
occlusion based on the exhaust gas composition which flows into the exhaust air purification catalyst 
the amount presumption means of oxygen occlusion is predicted to be with a combustion model. 
[0014] invention according to claim 7 which mentioned above invention according to claim 8 - 
setting — a combustion model — fuel — it is characterized by being corrected based on a character 
[0015] Invention according to claim 9 is characterized by correcting a combustion model according 
to the operational status of the aforementioned internal combustion engine in invention according to 
claim 7 mentioned above. 

[0016] Invention according to claim 10 is characterized by amending the detection result of a 
downstream air- fuel ratio detection means based on the exhaust gas composition which flows into an 
exhaust air purification catalyst. 

[0017] Invention according to claim 1 1 is characterized by predicting exhaust gas composition with a 
combustion model in invention according to claim 10 mentioned above. 
[0018] Invention according to claim 12 is characterized by having an unusual judging means to 
judge whether the presumed amount of oxygen occlusion is unusual, based on the presumed amount 
of oxygen occlusion, and the detected downstream exhaust air air- fuel ratio. 

[0019] In invention according to claim 12 which mentioned above invention according to claim 13, 
when it judges with an unusual judging means having the presumed unusual amount of oxygen 
occlusion, the history of the amount of oxygen occlusion till then is deleted, and it is characterized 
by starting presumption of the amount of oxygen occlusion newly. 

[0020] In invention according to claim 13 which mentioned above invention according to claim 14, 
when it judges with an unusual judging means having the presumed unusual amount of oxygen 
occlusion, it is characterized by correcting the amount presumption model of oxygen occlusion. 
[0021] Invention according to claim 15 is characterized by equipping the presumed amount of 
maximum oxygen occlusion with an unusual judging means to judge with it being unusual, when the 
amount of maximum oxygen occlusion presumed by the amount presumption means of maximum 
oxygen occlusion exceeds a predetermined value. 

[0022] Invention according to claim 16 is characterized by having a catalyst de-activation detection 
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means to detect the degradation degree of an exhaust air purification catalyst, based on the change 
inclination of the exhaust air air- fuel ratio detected by the downstream air-fuel ratio detection means. 

[0023] The amount of well generating oxygen occlusion which has not carried out the maximum use 
of the oxygen occlusion capacity of an exhaust air purification catalyst and which is blown and a 
phenomenon generates is set up beforehand, and invention according to claim 17 is characterized by 
proofreading the amount of oxygen occlusion based on the amount of well generating oxygen 
occlusion at the time of blow-by phenomenon generating. 

[0024] Invention according to claim 18 is equipped with an occlusion weight label value setting 
means to set up the oxygen occlusion weight label value used as the desired value of the amount of 
oxygen occlusion set up based on the presumed amount estimate of maximum oxygen occlusion, and 
the occlusion weight label value setting means is characterized by giving fixed forced oscillation to 
an oxygen occlusion weight label value. 

[0025] As for invention according to claim 19, the air- fuel ratio target setting means is characterized 
by the amplitude of a control air-fuel ratio setting up desired value so that it may become gradually 
large. 

[0026] As for invention according to claim 20, the aforementioned air-fuel ratio target setting means 
is characterized by the period of a control air-fuel ratio setting up desired value so that it may 
become gradually long. 

[0027] Invention according to claim 21 is characterized by having an oxygen occlusion weight label 
value setting means to set up the desired value of the amount of oxygen occlusion, for an oxygen 
occlusion weight label value setting means setting up two or more desired value between the 
minimum value of the amount of oxygen occlusion, and maximum, changing these, and setting up as 
control obj ectives. 

[0028] As for invention according to claim 22, the air-fuel ratio desired value setting means is 
characterized by the cold starting direct rear stirrup of an internal combustion engine setting up the 
desired value of a control air-fuel ratio in a RIN field at the time of low load operation. 
[0029] Invention according to claim 23 is characterized by an air- fuel ratio desired value setting 
means setting up the desired value of a control air- fuel ratio in a rich field at the time of heavy load 
operation of an internal combustion engine. 

[0030] The air-fuel ratio desired value setting means is characterized by invention according to claim 
24 setting up the operating period by which the fuel-cut execution front stirrup to an internal 
combustion engine sets up the desired value of a control air- fuel ratio in a rich field before a halt of 
an internal combustion engine. 

[0031] It is characterized by invention according to claim 25 setting up the gain of air-fuel ratio 
feedback based on the amount of maximum oxygen occlusion presumed by the amount of oxygen 
occlusion or the amount presumption means of maximum oxygen occlusion which the air- fuel ratio 
desired value setting means was presumed by the amount presumption means of oxygen occlusion. 
[0032] invention according to claim 26 — oxygen ****** — within the limits of the amount of instant 
occlusion possible oxygen at the time of exhaust air purification catalyst un-deteriorating, or the 
amount of oxygen which can be instant emitted - ** - it is characterized by having a catalyst de- 
activation detection means to detect degradation of the aforementioned exhaust air purification 
catalyst based on the output of the aforementioned downstream air-fuel ratio detection means when a 
control air-fiiel ratio is controlled to become 
[0033] 

[Embodiments of the Invention] Before explanation of an operation gestalt, an oxygen occlusion 
operation of an exhaust air purification catalyst is explained briefly. 

[0034] In the operation gestalt explained below, as shown in drawing 1 , it has the exhaust air 
purification catalyst 19 on the flueway 7. In addition, two or more exhaust air purification catalysts 
may be established in the direction of an upper lower stream of a river on a flueway. Moreover, 
when the exhaust pipe for every cylinder arranges an exhaust air purification catalyst to an upstream 
rather than the part summarized to one in the case of a multiple cylinder engine etc., more than one 
may be prepared. For example, it is the case where one exhaust air purification catalyst is installed in 
the part where the 2-cyhnder exhaust pipe of them was packed into one to a 4-cylinder engine, and 
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another exhaust air purification catalyst is installed in the part where the exhaust pipe which is the 
remaining 2 cylinders was packed into one etc. In this operation gestalt, the exhaust pipe for every 
cylinder 3 is packed into one, and one exhaust air purification catalyst 19 is arranged in the 
downstream rather than the **** part. 

[0035] As an exhaust air purification catalyst 19 in the following operation forms, the three way 
component catalyst which has an oxygen occlusion operation is used. This three way component 
catalyst has components, such as Seria (Ce02), and has occlusion and the property to emit for the 
oxygen in exhaust gas. 

[0036] The oxygen occlusion discharge function of this three way component catalyst carries out 
adsorption maintenance of the excess oxygen which exists in exhaust gas if the air-fiiel ratio of a 
gaseous mixture becomes RIN. It is what emits the oxygen by which adsorption maintenance was 
carried out when the air-fuel ratio became rich. Since adsorption maintenance of the superfluous 
oxygen is carried out at a catalyst when a gaseous mixture becomes RIN, nitrogen oxide NOx is 
returned. Since the oxygen by which adsorption maintenance was carried out is emitted to a catalyst 
when a gaseous mixture becomes rich, a carbon monoxide CO and Hydrocarbon HC can oxidize, 
and both nitrogen oxide NOx, a carbon monoxide CO, and the hydrocarbon HC can be purified. 
[0037] When the exhaust air air- fuel ratio of close gas becomes RIN, it becomes impossible to carry 
out occlusion of the oxygen, and it becomes impossible to fully purify the nitrogen oxide NOx in 
exhaust gas, if the three way component catalyst is carrying out occlusion of the oxygen to the 
limitation of the oxygen occlusion capacity at this time as mentioned above. Since oxygen cannot be 
emitted on the other hand when the exhaust air air- fuel ratio of close gas becomes rich if the three 
way component catalyst has emitted oxygen and has not carried out occlusion of the oxygen at all, it 
becomes impossible to fully purify the carbon monoxide CO and Hydrocarbon HC in exhaust gas. 
For this reason, it is desirable to maintain the amount of oxygen occlusion so that it can respond, 
even if the exhaust air air-fuel ratio of close gas serves as RIN and it becomes rich. 
[0038] In order to maintain the amount of oxygen occlusion of a three way component catalyst in the 
desirable range, it is necessary to grasp correctly the amount of oxygen occlusion by which occlusion 
is carried out to the three way component catalyst. The three way component catalyst calculated 
occlusion and the amount of oxygen to emit from the air- fuel ratio, and the amount of oxygen 
occlusion has obtained them by integrating this. That is, when it is going to compute the amount of 
oxygen occlusion correctly, it is necessary to obtain an air-fuel ratio correctly. Moreover, if a 
needless to say and exact air-fuel ratio is obtained, exact air-fuel ratio feedback control can also be 
performed. 

[0039] Although the operation form of the air- fuel ratio control system of the internal combustion 
engine of this invention according to claim 1 to 26 is explained below, the composition of the air- 
fuel ratio control system corresponding to each claim is common. For this reason, the block diagram 
of an internal combustion engine which has the control unit of this operation form in drawing 1 is 
shown. 

[0040] The control unit of this operation form controls the engine 1 which is an internal combustion 
engine. An engine 1 generates driving force by lighting to the gaseous mixture in each cylinder 3 
with an ignition plug 2, as shown in drawin g 1 . On the occasion of combustion of an engine 1, it 
passes along the inhalation-of-air path 4, and is mixed with the fuel injected from the injector 5, and 
the inhalation of air of the air inhaled from the outside is carried out into a cylinder 3 as a gaseous 
mixture. Between the interior of a cylinder 3, and the inhalation-of-air path 4, it is opened and closed 
by the inhalation-of-air bulb 6. The gaseous mixture which burned inside the cylinder 3 is exhausted 
by the flueway 7 as exhaust gas. Between the interior of a cylinder 3, and a flueway 7, it is opened 
and closed by the exhaust air bulb 8. 

[0041] In addition, the fuel quantity which is supplied in a cylinder 3 and contributes to combustion 
is not necessarily in agreement with the fuel quantity injected from the injector 5. As the big factor, 
adhesion of the fuel to the wall of a cylinder 3 or a suction port or secession of the adhesion fuel 
from these walls is mentioned. That is, some fuel injected from the injector 5 adheres to the wall of a 
cylinder 3 or a suction port, and this adhering fuel does not burn. Contrary to this, the fuel which had 
already adhered to the wall of a cylinder 3 or a suction port may exfoliate, and it may burn. 
[0042] On the inhalation-of-air path 4, the throttle valve 9 which adjusts the inhalation air content 
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inhaled in a cylinder 3 is arranged. The throttle position sensor 10 which detects the opening is 
connected to this throttle valve 9. Moreover, on the inhalation-of-air path 4, the air bypass valve 12 
which adjusts the inhalation air content supplied to a cylinder 3 through the bypass path 1 1 at the 
time of an idle (at the time of the close by-pass bulb completely of a throttle valve 9) is also allotted. 
Furthermore, on the inhalation-of-air path 4, the air flow meter 13 for detecting an inhalation air 
content is also attached. 

[0043] Near the crankshaft of an engine 1, the crank position sensor 14 which detects the position of 
a crankshaft is attached. It can also ask for the position of the piston 15 in a cylinder 3, and an engine 
speed NE from the output of the crank position sensor 14. Moreover, the coolant temperature sensor 
17 which detects the knock sensor 16 which detects knocking of an engine 1, and a circulating water 
temperature is also attached in the engine 1 . 

[0044] It connects with the electronic control unit (ECU) 18 which controls an engine 1 
synthetically, and the sensors of these ignition plugs 2, an injector 5, a throttle position sensor 10, an 
air bypass valve 12, an air flow meter 13, the crank position sensor 14, a knock sensor 16, a coolant 
temperature sensor 17, or others were controlled based on the signal from ECU18, or it has sent out 
the detection result to ECU18. The purge control valve 24 which makes the degree sensor 21 of 
catalyst temperature which measures the temperature of the exhaust air purification catalyst 19 
arranged on the flueway 7, and the evaporation fuel in the fuel tank as for which the uptake was 
carried out by the charcoal canister 23 purge on the inhalation-of-air path 4 is also connected to 
ECU 18. 

[0045] Moreover, the downstream air-fuel ratio sensor 26 attached in the downstream of the 
upstream air-fuel ratio sensor 25 attached in the upstream of the exhaust air purification catalyst 19 
and the exhaust air purification catalyst 19 is also connected to ECU18. The upstream air- fuel ratio 
sensor 25 is a linear air-fuel ratio sensor which detects an exhaust air air- fuel ratio linearly from the 
oxygen density in the exhaust gas in the attaching position. The downstream air-fiiel ratio sensor 26 
is an oxygen sensor which detects an exhaust air air- fuel ratio in turning on and off from the oxygen 
density in the exhaust gas in the attaching position. In addition, since these air-fuel ratio sensors 25 
and 26 cannot perform exact detection if they do not become more than predetermined temperature 
(activation temperature), the temperature up of them is carried out by the power supplied from 
ECU 18 so that a temperature up may be carried out to an activation temperature at an early stage. 
[0046] ECU18 has ROM which stored the backup RAM by which the contents of storage are held 
with RAM which memorizes various amount of information, such as CPU, the result of an operation, 
etc. which calculate inside, and a battery, and each control program. Based on an air- fuel ratio, an 
engine 1 is controlled or ECU 18 calculates the amount of oxygen occlusion by which occlusion is 
carried out to the exhaust air purification catalyst 19. Moreover, ECU 18 calculates the fuel oil 
consumption injected with an injector 5, or also performs the degradation judging of the exhaust air 
purification catalyst 19 from the history of the amount of oxygen occlusion. That is, ECU18 controls 
an engine 1 based on the detected exhaust air air- fuel ratio, the computed amount of oxygen 
occlusion. 

[0047] Next, the feedback control and the degradation detection control of the exhaust air 
purification catalyst 19 which maintain the amount of oxygen occlusion of the exhaust air 
purification catalyst 19 to a suitable value with the air- fuel ratio control system mentioned above 
using the history of oxygen ****** are explained. 

[0048] In addition, the different control method control and a little [ which is explained below in 
each example of control about a claim 1 - a claim 26 about a claim 1 - a claim 26 although example 
****** explanation of each control is given after the explanation about the amount of oxygen 
occlusion explained below or explanation of a catalyst de- activation judging ] may be used. Control 
of amount Oof oxygen occlusion2SUM explained here is explained as that which is to these 
foundations. A different portion in each example of control about a claim 1 - a claim 26 is explained 
in detail at the time of explanation of each example of control. In order to give explanation easy, the 
example of a time change of each controlled variable in the control which is to these foundations is 
shown in drawi ng 2 . 

[0049] Amount Oof oxygen occlusion2SUM presumes oxygen ****** 02AD of the exhaust air 
purification catalyst 19 from the exhaust air an>fuel ratio Abyf of the upstream of the exhaust air 
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purification catalyst 19 detected by the upstream air-fuel ratio sensor 25, and is obtained by 
integrating this (namely, thing for which a history is used). Here, when oxygen ****** 02AD is a 
positive value, occlusion of the oxygen shall be carried out to the exhaust air purification catalyst 19, 
and oxygen shall be emitted at the time of a negative value. First, calculation of amount Oof oxygen 
occlusion2SUM is explained based on the flow chart shown in drawing 3 . 

[0050] In addition, amount Oof oxygen occlusion2SUM is computed here considering a certain point 
in time (at for example, the time of ignition-on) as criteria (O2SUM-0). That is, amount Oof oxygen 
occlusion2SUM is added when occlusion of the oxygen is carried out to the exhaust air purification 
catalyst 19, and when emitted, it is subtracted. 

[0051] First, the upstream air- fuel ratio sensor 25 detects the exhaust air air- fuel ratio Abyf of the 
close gas to the exhaust air purification catalyst 19. Moreover, an air flow meter 13 detects the 
inhalation air content Ga. Oxygen ****** 02AD of occlusion and the oxygen emitted is computed 
for the exhaust air purification catalyst 19 from the inhalation air content Ga, this exhaust air air- fuel 
ratio Abyf, fuel oil consumption, etc. (Step 100). You may ask for this calculation of oxygen ****** 
02AD from the map in ECU18, and it may be computed using the formula which ECU18 was made 
to memorize. 

[0052] It judges whether the RIN flag Xlean of a downstream exhaust air air-fuel ratio is ON after 
Step 100, and computed oxygen ****** 02AD is a positive value (Step 110). In addition, although 
the RIN flag Xlean and the rich flag Xrich of a downstream exhaust air air-fUel ratio are explained in 
full detail later on, when the exhaust air air-fuel ratio of the downstream of the exhaust air 
purification catalyst 19 is RIN, the RIN flag Xlean is set to ON, and when rich, as for the RIN flag 
Xlean and the rich flag Xrich, the rich flag Xrich is set to ON. 

[0053] In Step 1 10, by RIN, I hear that the amount of oxygen is a surplus, and ON has the exhaust 
air air- fuel ratio of the appearance gas from the exhaust air purification catalyst 19 in the RIN flag 
Xlean of a downstream exhaust air air- fuel ratio. Moreover, it can be said that it is in the state where 
the oxygen which can carry out occlusion is contained in the close gas to the exhaust air purification 
catalyst 19 that oxygen ****** 02AD is a positive value. Therefore, when Step 1 10 is affirmed, in 
spite of containing in the close gas to the exhaust air purification catalyst 19 the oxygen which can 
carry out occlusion, the exhaust air purification catalyst 19 has already carried out occlusion of the 
oxygen to the limitation, and is in the state which cannot carry out occlusion of the oxygen any more. 

[0054] For this reason, when Step 1 10 is affirmed, this routine is ended as it is and amount Oof 
oxygen occlusion2SUM of the exhaust air purification catalyst 19 is not updated. Since it keeps 
noting that occlusion of the oxygen which cannot carry out occlusion in fact will be carried out, if 
amount Oof oxygen occlusion2SUM is updated when Step 1 10 is affirmed, renewal of amount Oof 
oxygen occlusion2SUM is forbidden in this way. When Step 1 10 is denied, it judges whether the rich 
flag Xrich of a downstream exhaust air air- fuel ratio is ON shortly, and computed oxygen ****** 
02 AD is a negative value (Step 120). 

[0055] The exhaust air air-fuel ratio of ON of the appearance gas from the exhaust air purification 
catalyst 19 is rich in the rich flag Xrich of a downstream exhaust air air-fiiel ratio, and it is the state 
where the amounts of oxygen are insufficient. Moreover, it can be said that that oxygen ****** 
02 AD is a negative value has the rich exhaust air air- fuel ratio of the close gas to the exhaust air 
purification catalyst 19, and it is in the state which should be made to emit the oxygen in which the 
exhaust air purification catalyst 19 is carrying out occlusion, and should purify exhaust gas. 
Therefore, although the close gas to the exhaust air purification catalyst 19 is in the state purified by 
the oxygen emitted from the exhaust air purification catalyst 19 when Step 120 is affirmed, the 
exhaust air purification catalyst 19 is in the state which has already emitted oxygen and cannot emit 
oxygen any more. 

[0056] For this reason, when Step 120 is affirmed, amount Oof oxygen occlusion2SUM of more than 
it and the exhaust air purification catalyst 19 is not updated. Since it keeps noting that the oxygen 
which cannot be emitted in fact will be emitted, if amount Oof oxygen occlusion2SUM is updated 
when Step 120 is affirmed, renewal of amount Oof oxygen occlusion2SUM is forbidden in this way. 
Although the state where occlusion of the oxygen has been carried out to the oxygen which can carry 
out occlusion being in close gas, and oxygen should be emitted as mentioned above when Step 120 is 
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also denied, since it is not in the state which has emitted oxygen, amount Oof oxygen 
occlusion2SUM is updated using computed oxygen ****** 02AD (Step 130). 
[0057] Thus, the amount of oxygen by which occlusion is carried out to the exhaust air purification 
catalyst 19 can always be correctly presumed by what (updating is forbidden when Step 1 10 or Step 
120 is affirmed) amount Oof oxygen occlusion2SUM is updated for using oxygen ****** 02AD. 
Thus, the history of generated amount Oof oxygen occlusion2SUM is shown in the upper case of the 
timing chart of drawing 2 . Amount Oof oxygen occlusion2SUM updated serially is memorized by 
ECU18. 

[0058] Subsequently, calculation of upper-limit 02SUMmax of amount Oof oxygen occlusion2SUM 
and lower limit 02SUMmin is explained based on the flow chart shown in drawing 4 . 
[0059] In addition, since it is based on the time of there being amount Oof oxygen occlusion2SUM 
as mentioned above, in this operation gestalt, upper-limit 02SUMmax and lower limit 02SUMmin 
are also based on this time. Moreover, when the criteria (O2SUM=0) of amount Oof oxygen 
occlusion2SUM are specified, it is 02 SUMmax=O2SUMmin=0. 

[0060] First, as shown in the lower berth in the timing chart of drawing 2 , the output voltage V02 of 
the downstream air-fuel ratio sensor 25 judges whether it is under the RIN side ** value Vlean 
(specifically [ here ] 0.3 V) defined beforehand (Step 200). It is thought that it is in the state which 
cannot carry out occlusion any more that output voltage V02 is under the RIN side ** value Vlean 
since the exhaust air purification catalyst 19 is carrying out occlusion of the oxygen to the limitation 
of the oxygen occlusion capacity. For this reason, it memorizes to ECU by setting amount Oof 
oxygen occlusion2SUM at the time to upper-limit 02SUMmax noting that amount Oof oxygen 
occlusion2SUM has reached the upper limit, when Step 200 is affirmed. Moreover, about the flag 
which shows the state of the downstream exhaust air air- fuel ratio of the exhaust air purification 
catalyst 19, the RIN flag Xlean is set to ON and the rich flag Xrich is set to OFF (Step 210). 
[0061] When Step 200 is denied, the output voltage V02 of the downstream air-fuel ratio sensor 25 
judges whether it is over the rich side ** value Vrich (specifically [ here ] 0.7 V) defined beforehand 
(Step 220). The exhaust air purification catalyst 1 9 does not carry out occlusion of the oxygen, but it 
is considered to be in the state which cannot emit oxygen any more that output voltage V02 is over 
the rich side ** value Vrich. For this reason, it memorizes to ECU by setting amount Oof oxygen 
occlusion2SUM at the time to lower limit 02SUMmin noting that amount Oof oxygen 
occlusion2SUM has reached the minimum, when Step 220 is affirmed. Moreover, about the flag 
which shows the state of the downstream exhaust air air- fuel ratio of the exhaust air purification 
catalyst 19, the RIN flag Xlean is set to OFF and the rich flag Xrich is set to ON (Step 230). 
[0062] when Step 220 is denied, the output voltage V02 of the downstream air-fuel ratio sensor 25 is 
between the RIN side ** value Vlean and the rich side ** value Vrich (Vlean<=V02 <= Vrich) ^ it 
is — it can be considered that the exhaust air air-fuel ratio of the appearance gas from the exhaust air 
purification catalyst 19 is not rich, either, and is near the theoretical air fuel ratio also by RIN In this 
case, RIN flag Xlean and the rich flag Xrich are turned OFF (Step 240). 

[0063] As mentioned above, the history of amount Oof oxygen occlusion2SUM is updated serially, 
and upper-limit 02SUMmax and lower limit 02SUMmin are updated from this history and the 
output of the downstream air-fiiel ratio sensor 25. For this reason, if the difference (02 SUMmax- 
02SUMmin) of upper-limit 02SUMmax and lower limit 02SUMmin is taken, the maximum 
amount of oxygen (the amount of maximum oxygen occlusion) in which the exhaust air purification 
catalyst 19 can carry out occlusion can be obtained. And although the amount of maximum oxygen 
occlusion of the exhaust air purification catalyst 19 (02 SUMmax-02SUMmin) is changed 
depending on the temperature of the exhaust air purification catalyst 19 etc., since upper-limit 
02SUMmax and lower limit 02SUMmin are always updated, it is maintained by the always optimal 
value. 

[0064] Subsequently, the fundamental control which sets up desired value 02SUMref of amount Oof 
oxygen occlusion2SUM from upper-limit 02SUMmax mentioned above and lower limit 
02SUMmin is explained. Moreover, the control which computes the correction factor KAF used for 
fuel-injection control from this desired value 02SUMref is also explained. The flow chart which 
shows this control is shown in drawing 5 . 

[0065] first, the ** value to which the inhalation air content Ga detected by the air flow meter 13 was 
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set beforehand — the ** value to which it is less than [ Gl ] and the engine speed NE detected by the 
crank position sensor 14 was set beforehand — it judges whether it is less than [ Nl ] (Step 300) 
When Step 300 is affirmed, it can be judged that the engine 1 is operated in the light load field of 
feedback control within the limits of fuel oil consumption based on amount Oof oxygen 
occlusion2SUM of the exhaust air purification catalyst 19. In this case, desired value 02SUMref of 
amount Oof oxygen occlusion2SUM is set as the average (02 SUMmax-f 02SUMmin)/2 with upper- 
limit 02SUMmax and lower limit 02SUMmin (Step 310). 

[0066] These operations are performed in ECU18. Thus, it will aim at the state where it can respond 
to all with the case where the case where can make almost equal the oxygen occlusion margin and 
oxygen discharge margin of the exhaust air purification catalyst 19, and occlusion of the oxygen is 
carried out, and oxygen are made to emit, equally, by setting up desired value 02SUMref. 
[0067] On the other hand, when Step 300 is denied, it can be judged that the engine 1 is operated in 
the heavy load field of feedback control within the limits of fuel oil consumption based on amount 
Oof oxygen occlusion2SUM of the exhaust air purification catalyst 19. In this case, desired value 
02SUMref of amount Oof oxygen occlusion2SUM is set as the value of lower limit 02SUMmin 
approach rather than the average (02 SUMmax+02SUMmin)/2 mentioned above (Step 320). Here, 
desired value 02SUMref is calculated as (O2SUMmaxx0.4+O2SUMminx0.6). Thus, in the state of 
the heavy load approach in a feedback field, the reason for setting desired value 02SUMref as lower 
limit 02 SUMmin approach is based on the reason explained below. 

[0068] When an engine 1 is operated in such a heavy load field, it increases more than the case 
where the amount of the nitrogen oxide NOx in exhaust gas is operated in a low load field. If the 
exhaust air purification catalyst 19 will be in the state where occlusion of the oxygen has been 
carried out and the occlusion of the oxygen cannot be carried out any more, it will become that it is 
hard to make nitrogen oxide NOx return, and it will become impossible for this reason, to fully 
purify nitrogen oxide NOx according to the exhaust air purification catalyst 19. For this reason, more 
oxygen occlusion margins of the exhaust air purification catalyst 19 are taken, namely, desired value 
02SUMref is set as lower limit 02SUMmin approach, and it prevents that it will be in the state 
where the exhaust air purification catalyst 19 has carried out occlusion of the oxygen, and cannot 
carry out occlusion of the oxygen any more, and is made to purify nitrogen oxide NOx certainly in 
the field of heavy load approach. 

[0069] If desired value 02SUMref is set up in Step 310 or Step 320, amount of gaps 02SUMer of 
amount Oof oxygen occlusion2SUM and desired value 02SUMref in the time will be computed 
(Step 330). Subsequently, based on this amount of gaps 02SUMer, it asks for the correction factor 
KAF used for fuel-injection control from the map memorized in RAM 18 (Step 340). this correction 
factor KAF ~ using — fuel oil consumption — an amendment — feedback control is carried out by 
things so that amount Oof oxygen occlusion2SUM of the exhaust air purification catalyst 19 may 
serve as desired value 02SUMref 

[0070] The fuel oil consumption (or valve-opening time of the injector 5 for fuel injection) TAU 
actually injected by the injector 5 is determined by the following formulas in ECU1 8. 
TAU=TAUPxKAFxalpha+beta — here, TAUP is basic fuel oil consumption calculated from the 
inhalation air content Ga and an engine speed NE the correction factor KAF and the other various 
correction factors alpha and beta about the feedback control of amount Oof oxygen occlusion2SUM 
which mentioned above this basic fuel oil consumption TAUP — an amendment ~ the final fuel oil 
consumption TAU is determined by things As an example of the correction factors alpha and beta 
mentioned above, the air-fuel ratio feedback coefficient FAF is known well. 
[0071] The inhalation air- fuel ratio of an engine 1 is controlled by controlling this fuel oil 
consumption TAU. The detailed explanation about various correction factors alpha and beta other 
than the correction factor KAF mentioned above is omitted, thus, the correction factor KAF — using 
— fuel oil consumption — an amendment — feedback control is performed by things so that amount 
Oof oxygen occlusion2SUM of the exhaust air purification catalyst 19 may serve as desired value 
02SUMref 

[0072] Here, since the history of amount Oof oxygen occlusion2SUM is updated to criteria 
(O2SUM=0), amount Oof oxygen occlusion2SUM can take a positive value and a negative value for 
amount Oof oxygen occlusion2SUM in a certain time to these criteria. When amount Oof oxygen 
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occlusion2SUM is made to update by the positive side and the negative side and desired value 
02SUMref is set up near the average of the upper-limit 02SUMmax and lower limit 02SUMmin, 
since this desired value 02SUMref will be set up near the criteria (O2SUM=0) and is not changed 
sharply, it is desirable on control. 

[0073] Moreover, it is also possible to also perform the degradation judging of the exhaust air 
purification catalyst 19 using upper^limit 02SUMmax and lower limit 02SUMmin which were 
mentioned above. The amount of maximum oxygen occlusion of the exhaust air purification catalyst 
19 (02 SUMmax-02SUMmin) decreases by degradation. Moreover, the amount of maximum 
oxygen occlusion of the exhaust air purification catalyst 19 in a certain time (02 SUMmax- 
02SUMmin) increases, so that the temperature is high. For this reason, as shown in drawing 6 , a 
map is created, the amount of maximum oxygen occlusion of the exhaust air purification catalyst 19 
under a certain temperature (02 SUMmax-02SUMmin) is computed, and it plots in drawing 6 . It 
can judge with degradation under the condition that the amount of maximum oxygen occlusion of 
the exhaust air purification catalyst 19 (02 SUMmax-02SUMmin) will fall, if it seems that it can 
judge with the exhaust air purification catalyst 19 having not deteriorated yet if plotted in a "normal" 
field, and is plotted in the field of "degradation." 

[0074] In addition, ECU18, the upstream air- fuel ratio sensor 25, etc. function as an amount 
presumption means of maximum oxygen occlusion to presume the amount of maximum oxygen 
occlusion (02 SUMmax-02SUMmin) while functioning as an amount presumption means of 
oxygen occlusion to presume amount Oof oxygen occlusion2SUM. Moreover, the upstream air-fiiel 
ratio sensor 25 functions as an upstream air-fUel ratio detection means, and the downstream air-fuel 
ratio sensor 26 functions as a downstream air- fuel ratio detection means. Furthermore, ECU 18 
functions also as an air-fuel ratio desired value setting means to set up the desired value of a control 
air-fiiel ratio. 

[0075] Hereafter, invention according to claim 1 to 26 is explained, respectively. 
[0076] First, a claim 1 and invention according to claim 2 are explained. 
[0077] With a fuel behavior model, invention according to claim 1 predicts the fuel quantity 
predicted to actually contribute to combustion, and presumes the amount of oxygen occlusion 
correctly based on this. Moreover, invention according to claim 2 presumes the amount of oxygen 
occlusion to accuracy further in consideration of the response delay of an upstream exhaust air air- 
fuel ratio detection means to detect the upstream exhaust air air- fuel ratio of an exhaust air 
purification catalyst in addition to this. 

[0078] The outline of control by the control unit is explained with reference to the graph of drawin g 
7 - drawing 9 . As shown in drawing 7 , the air- fuel ratio within a cylinder 3 is predicted from the 
various quantity of states of an engine 1 (air- fuel ratio forecast **). An air-fiiel ratio is the ratio of 
the air of a gaseous mixture and fuel which are contributed to combustion. An air content is 
detectable as an inhalation air content with an air flow meter 13 (there is also technique detected 
from inlet-pipe negative pressure). On the other hand, about fuel quantity, as mentioned above, all 
the fuel injected with the injector 5 does not contribute to combustion as it is. 
[0079] The fuel quantity (combustion fuel quantity) which is supplied in a cylinder 3 and actually 
contributes to combustion from the fuel quantity injected with the injector 5 in consideration of the 
fuel quantity which exfoliates among the fuel which had already adhered to the fuel quantity 
adhering to a cylinder 3 or a suction-port wall, the cylinder 3, or the suction-port wall is computed. 
Air-fiiel ratio forecast ** is computed from this inhalation air content and combustion fuel quantity. 
Here, what modeled the behavior of fuel, such as adhesion fuel to the inside of the inhalation-of-air 
path 4 of fuel and ablation fuel from the inside of the inhalation-of-air path 4, is called fuel behavior 
model. [0080] which can predict the fuel quantity (combustion fuel quantity) which actually 
contributes to combustion from such a fuel behavior model as mentioned above Subsequently, as 
shown in drawing 8 , the output value considered that the upstream air- fuel ratio sensor 25 outputs 
from air-fuel ratio forecast ** is predicted (output forecast **). About the property of the upstream 
air- fuel ratio sensor 25, it is possible to grasp what thing it is in advance. Then, output forecast ** 
will predict what detection result the upstream air- fuel ratio sensor 25 outputs, if the property of the 
upstream air-fuel ratio sensor 25 mentioned above is taken into consideration when it is predicted 
that combustion is performed by air- fuel ratio forecast **. 



Page 10 of 27 



[0081] There is for example, a response delay property as a property of the upstream air- fuel ratio 
sensor 25. If the upstream air- fuel ratio sensor 25 is a sensor at all, there is a limitation in the 
responsibility. Although an error arises in the output of a sensor with such a property, such a 
property can be beforehand grasped as a property peculiar to a sensor. By taking this error into 
consideration, it is also possible to acquire the value which does not include an error from an actual 
sensor output value. 

[0082] However, in consideration of an error conversely peculiar to such a sensor, the output value 
(output forecast **) considered that a sensor will actually output is predicted from the value (air-fuel 
ratio forecast **) which does not include the predicted error here. Here, if the difference of air-fuel 
ratio forecast ** and output forecast ** is taken as shown in drawing 9 , detection error component 
** can be found. In addition, although air- fuel ratio forecast ** is RIN approach from output forecast 
** when shown in drawing 7 - dr awing 6 , air-fuel ratio forecast ** may become rich approach from 
output forecast **. Namely, also in a negative case, detection error component ** is, if it is also in a 
positive case. 

[0083] On the other hand, as shown in drawing 10 , in parallel to calculation of air-fuel ratio forecast 
** mentioned above, output forecast **, and detection error component **, exhaust air air- fuel ratio 
** of the exhaust gas which flows into the exhaust air purification catalyst 19 by the upstream air- 
fuel ratio sensor 25 is also detected. Exhaust air air-fuel ratio ** detected includes the detection error 
of the upstream air-fuel ratio sensor 25. Then, as shown in drawing 1 1 , amendment air- fuel ratio ** 
which amended a part for an error can be obtained by adding detection error component ** to this 
detected exhaust air air-fuel ratio **. In addition, when exhaust air air- fuel ratio ** to detection error 
component ** will be subtracted in fact since detection error component ** is not only in a positive 
case but a negative case as mentioned above, it is. 

[0084] It can be considered that this amendment air- fuel ratio ** is the true air-fuel ratio which 
amended a part for the detection error of the upstream air- fuel ratio sensor 25. According to this 
amendment air-fuel ratio **, generation of the nitrogen oxide NOx in an exhaust gas, a carbon 
monoxide CO, and Hydrocarbon HC can be reduced more by performing air-fuel ratio feedback 
control. Moreover, when performing purification of the nitrogen oxide NOx in an exhaust gas, a 
carbon monoxide CO, and Hydrocarbon HC using an oxygen occlusion operation of the exhaust air 
purification catalyst 19 mentioned above, by using this amendment air- fuel ratio **, the amount of 
oxygen occlusion of the exhaust air purification catalyst 19 can be computed correctly, and the 
nitrogen oxide NOx, the carbon monoxide CO, and Hydrocarbon HC in an exhaust gas can be 
purified more effectively. 

[0085] In addition, air^fuel ratio forecast ** and amendment air-fuel ratio ** may not be in 
agreement. While air-fuel ratio forecast ** is the air-fuel ratio of the gaseous mixture in a cylinder 3, 
amendment air- fuel ratio ** depends this on that it is the air-fuel ratio of the exhaust gas which flows 
into the exhaust air purification catalyst 19, the detection error of an inhalation air content, etc. 
However, since it applies after asking for detection error component ** as an amount as difference of 
air- fuel ratio forecast ** and output forecast **, it does not pose a problem that there is a difference 
in air-fuel ratio forecast ** and amendment air- fuel ratio ** in this way here. 
[0086] In the control mentioned above, although it may be applied to exhaust air air- fuel ratio ** 
after the whole covering the range of time a-b (refer to drawing 9 ) is computed, you may apply 
detection error component ** to exhaust air air- fuel ratio ** sequentially from a part to have been 
computed from Time a. That is, in the case of this latter, in time a-b, it is processed in [ calculation 
of detection error component ** and application to exhaust air air- fuel ratio / of computed detection 
error component **/**] parallel. 

[0087] Moreover, while air-fuel ratio forecast **, output forecast **, and detection error component 
** are predicted paying attention to combustion in a cylinder 3, exhaust air air-fuel ratio ** and 
amendment air-fUel ratio ** are related with the exhaust gas which flows into the exhaust air 
purification catalyst 19. For this reason, time lag until exhaust gas moves to the exhaust air 
purification catalyst 19 from a cylinder 3 may be reflected between air-fuel ratio forecast ** and 
amendment air- fhel ratio **. 

[0088] Next, the control mentioned above is explained based on the flow chart shown in drawing 
12. 
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[0089] In addition, the meaning of each sign is as being shown below during the following 
explanation. 

Abyfbe : air- fuel ratio forecast ** (combustion air- fuel ratio within a cylinder 3) 

Abyfre : output forecast ** (sensor output forecast based on **) 

Abyferr: Detection error component ** (detection error forecast of a sensor) 

Abyf : exhaust air air-fuel ratio ** (sensor output value in a catalyst upstream) 

Abyfr : amendment air-fuel ratio ** (after [ amendment ] air- fuel ratio in a catalyst upstream) 

Etemp : engine temperature (cylinder port wall temperature) 

KL : Air- fuel ratio sensor response time constant : load factor (%) Fcr : Combustion fuel quantity 
Fw : Adhesion fuel quantity P : Residual percentage Fi of adhesion fuel : Injection fuel quantity R : 
Deposit efficiency Gn of injection fuel : Inhalation air content Ga (g/rev) [0090] : Inhalation air 
content Taf (g/sec) First, the upstream air- fuel ratio sensor 25 detects the air- fuel ratio Abyf of the 
exhaust gas of the upstream of the exhaust air purification catalyst 19, i.e., an exhaust air air-fuel 
ratio, (**), and it once saves at RAM in ECU18 etc. [Step 10]. Next, in order to compute the 
combustion fuel quantity Fcr, it asks for the parameters P and R based on the fuel behavior model 
mentioned above [Step 20]. With this operation gestalt, the fuel adhesion mentioned above as a fuel 
behavior model and ablation of adhesion fuel are taken into consideration. In addition, as a fuel 
behavior model at the time of predicting combustion fuel quantity, the behavior of fuel other than 
adhesion / ablation fuel may be considered. 

[0091] The above-mentioned parameters P and R show whether Parameter P adheres as it is about 
adhesion / ablation fuel, without what rate of the fuel of the fuel which has already adhered 
exfoliating. That is, Parameter P is the residual percentage of adhesion fuel, and shows the rate 
which exfoliates among the fuel to which (1-P) has already adhered, and contributes to combustion. 
On the other hand, Parameter R shows what rate of the fuel of the fuel injected by the injector 5 
adheres to the wall of a cylinder 3 or a suction port. That is, Parameter R is the deposit efficiency of 
injection fuel, and shows the rate which contributes to combustion, without (1-R) adhering to the 
wall of a cylinder 3 or a suction port. 

[0092] These parameters P and R are called for from the engine temperature Etemp and a load factor 
KL. The engine temperature Etemp is used as temperature representing the temperature of the wall 
of a cylinder 3 or a suction port. Fuel coating weight and the amount of fuel ablation are because it is 
greatly dependent on the temperature of the wall of a cylinder 3 or a suction port. The engine 
temperature Etemp is judged from the detection result of a coolant temperature sensor 17 here. 
Moreover, the load factor KL is judged from the ratio of an inhalation air content and the maximum 
inhalation air content. ECU1 8 has the map about these parameters P and R, and determines 
Parameters P and R according to a map based on the detected engine temperature Etemp and a load 
factor KL. 

[0093] Next, the combustion fuel quantity Fcr which actually contributes to the combustion in a 
cylinder 3 is computed by ECU 18 using the computed parameters P and R [Step 30]. In addition, at 
the time of calculation, a formula [Fcr= (1-P) and Fw+(1-R) Fi] is used. Here, the adhesion fuel 
quantity Fw is obtained by integrating using the fuel oil consumption Fi and Parameter R (deposit 
efficiency) before it. Moreover, since ECU18 is controlling the injector 5, ECU18 the very thing 
grasps fuel oil consumption Fi. 

[0094] Next, the air- fuel ratio forecast Abyfbe of the gaseous mixture which bums within a cylinder 
3 (**) is computed by ECU 18 from the computed combustion fuel quantity Fcr and the inhalation air 
content detected by the air flow meter 13 [Step 40]. The inhalation air content Gn used here is an air 
content per combustion. In addition, a formula [Abyfbe=Gn/Fcr] is used at the time of calculation. It 
means predicting the air-fuel ratio of the gaseous mixture which actually burns within a cylinder 3 as 
an air-fiiel ratio forecast Abyfbe (**) by this. 

[0095] Next, the response time constant Taf of the upstream air- fuel ratio sensor 25 is computed by 
ECU! 8 [Step 50]. This response time constant Taf is calculated from an inhalation air content. 
Although an engine inhalation air content is detected by the air flow meter 13, the inhalation air 
content Ga used here is an amount of per unit time (second) (a unit is g/sec). EGU18 has the map 
about the response time constant Taf, and determines the response time constant Taf according to a 
map based on the detected inhalation air content Ga. 
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[0096] Next, the output forecast Abyfre of the upstream air-fuel ratio sensor 25 (**) is computed by 
ECU 18 using the response time constant Taf mentioned above [Step 60]. In addition, in this 
operation gestalt, the error characteristics by response delay are taken into consideration as a 
property of the upstream air- fuel ratio sensor 25. For this reason, an output including response delay 
when the upstream air- fuel ratio sensor 25 detects the air-fuel ratio forecast Abyfbe (**) is predicted 
by using such a response time constant Taf. At the time of calculation, a formula [Abyfre(this time 
value) =Abyfre(last value)+ [Abyfbe- Abyfre (this time value)]/Taf] is used. 
[0097] Next, the detection error component Abyferr of the upstream air-fuel ratio sensor 25 (**) is 
computed from the air- fuel ratio forecast Abyfbe (**) and the output forecast Abyfre (**) which 
were mentioned above [Step 70]. As mentioned above, since the detection error characteristics by 
response delay are taken into consideration as a property of the upstream air-fiiel ratio sensor 25, in 
this operation gestalt, the detection error component Abyferr in this operation gestalt (**) can also be 
called response delay component. A formula [Abyfen^Abyfbe- Abyfre] is used at the time of 
calculation. 

[0098] Next, the exhaust air air- fuel ratio Abyf (**) detected by the upstream air- fuel ratio sensor 25 
is amended using the detection error component Abyferr (**), and the amendment air- fuel ratio 
Abyfr (**) is computed [Step 80], The error by the response delay mentioned above is included in 
the exhaust air air-fuel ratio Abyf (**) detected by the upstream air-fuel ratio sensor 25, and it can be 
considered that a part for this error is that for which it asked as a detection error component Abyferr 
(**). Then, the amendment air- fuel ratio Abyfr (**) is computed using a formula 
[Abyfr=Abyf+ Abyferr] from the detection error component Abyferr (**) and the exhaust air air-fuel 
ratio Abyf (**). The air- fuel ratio which does not include the error about the exhaust gas which flows 
into the exhaust air purification catalyst 19 by this can be obtained as an amendment air-fuel ratio 
Abyfr (**). 

[0099] The nitrogen oxide NOx, the carbon monoxide CO, and Hydrocarbon HC in an exhaust gas 
can be suppressed using the amendment air- fuel ratio Abyfr (**) by which a part for this error was 
amended by performing control based on air- fuel ratios, such as air-fiiel ratio feedback control, to an 
engine 1. And further, based on this computed amendment air- fuel ratio Abyfr (**), the exhaust air 
purification catalyst 19 can calculate occlusion and the amount of oxygen to emit (****), and the 
amount of oxygen occlusion in which the exhaust air purification catalyst 19 is carrying out 
occlusion can be correctly grasped by what (that is, the history of oxygen ****** i s used) this 
oxygen ****** is integrated for [Step 90]. By this, it becomes possible to utilize an oxygen 
occlusion operation more effectively, and the nitrogen oxide NOx, the carbon monoxide CO, and 
Hydrocarbon HC in exhaust gas can be purified more effectively. 

[0100] As mentioned above, the more exact air- fuel ratio at the time of combustion is predicted as an 
air- fuel ratio forecast Abyfbe (**), and it predicts what when combustion with the air-fuel ratio 
forecast Abyfbe (**) is actually performed, the output of the upstream air-fiiel ratio sensor 25 
consists of this air-fiiel ratio forecast Abyfbe (**) and a property (properties, such as response delay) 
of the upstream air-fuel ratio sensor 25 as an output forecast Abyfre (**) here. Furthermore, since the 
difference of the air- fuel ratio forecast Abyfbe (**) and the output forecast Abyfre (**) is acquired as 
a detection error component Abyferr (**), the amendment air-fiiel ratio Abyfr (**) is computed by 
adding this to the exhaust air air-fiiel ratio Abyf (**) which is the actual output of the upstream air- 
fiiel ratio sensor 25. 

[0101] By this, accuracy obtains more the air-fiiel ratio of the exhaust gas which flows into the 
exhaust air purification catalyst 19 as an amendment air-fuel ratio Abyfr (**), and more rapid 
response control is attained. That is, it is possible to perform control which was excellent in 
responsibility according to [ unlike the amendment case ] this operation form for response delay 
based on the change condition of the output of the upstream air-fiiel ratio sensor 25. 
[0102] Moreover, when ECU 18 compares the output forecast Abyfre (**) with the exhaust air air- 
fiiel ratio Abyf (**), study about the property of the upstream air-fiiel ratio sensor 25 is performed 
here. Although the property of the besides style side air- fuel ratio sensor 25 needs to be used at the 
time of calculation of the output forecast Abyfre (**), and to take adjustment beforehand, it also 
changes minutely in many years past. Moreover, an affix adheres to the upstream air-fuel ratio 
sensor 25 temporarily, and the property may change. Then, in order to maintain adjustment also to 
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change of such a property, study mentioned above is performed. The property of the upstream air- 
fuel ratio sensor 25 can always maintain exact adjustment, and can control an engine 1 with a 
sufficient precision by this. 

[0103] Furthermore, degradation of the upstream air- fuel ratio sensor 25 is judged here using the 
study value acquired as a result of learning about the property of the upstream air-fuel ratio sensor 
25. The relation between the output predicted and an actual output is reflected in the study value 
about the property of the upstream air- fuel ratio sensor 25. If the upstream air-fuel ratio sensor 25 
deteriorates, the degradation state will be reflected in a study value. That is, the degradation state of 
the upstream air-fuel ratio sensor 25 can be judged from a study value. 

[0104] In addition, in order to take into consideration the response delay of the air- fuel ratio sensors 
25 and 26 (especially upstream air-fuel ratio sensor 25), the amount of oxygen occlusion was 
presumed here using a fuel behavior model and the air- fuel ratio sensors 25 and 26. However, 
invention according to claim 1 is included when presuming the amount of oxygen occlusion without 
using a means to actually detect such an air- fuel ratio. In this case, it is possible to presume the 
amount of oxygen occlusion from the exhaust air air- fuel ratio predicted based on a fuel behavior 
model. For example, an exhaust air air- fuel ratio can be predicted only from various quantity of 
states, such as cooling water temperature, an exhaust gas temperature, inhalation sky atmospheric 
temperature, an inhalation air content, and fuel oil consumption, and the amount of oxygen occlusion 
can be presumed based on this. 

[0105] Next, invention concerning a claim 3 and a claim 4 is explained. 

[0106] Invention according to claim 3 presumes the amount of oxygen occlusion to accuracy further 
by taking into consideration the passage quantity of gas flow which passes the exhaust air 
purification catalyst using oxygen occlusion capacity. Invention according to claim 4 presumes the 
amount of oxygen occlusion to accuracy further by taking into consideration the change width of 
face from the theoretical air fuel ratio (SUTOIKI) of the air- fuel ratio of an internal combustion 
engine. 

[0107] As mentioned above, when the exhaust gas which flows into the exhaust air purification 
catalyst 19 is RIN, the exhaust air purification catalyst 19 carries out occlusion of the oxygen, and 
returns the nitrogen oxide NOx in exhaust gas. On the other hand, when the exhaust gas which flows 
into the exhaust air purification catalyst 19 is rich, the exhaust air purification catalyst 19 emits 
oxygen, and oxidizes the carbon monoxide CO and Hydrocarbon HC in exhaust gas. These reactions 
are performed while exhaust gas passes the exhaust air purification catalyst 19. 
[0108] Here, exhaust gas may pass through the inside of the exhaust air purification catalyst 19, 
before passage speed's becoming quick and fully using the oxygen in exhaust gas for a purification 
reaction, if there are many passage quantities of gas flow which pass the exhaust air purification 
catalyst 19. If there are many passage quantities of gas flow which pass the exhaust air purification 
catalyst 19 contrary to this, although passage speed becomes quick and there is still oxygen for 
purifying exhaust gas in the exhaust air purification catalyst 19 (it is hard for the oxygen by which 
occlusion is carried out to the corner of the exhaust air purification catalyst 19 to contribute to a 
purification reaction), non-purified exhaust gas may pass the exhaust air purification catalyst 19. 
Hereafter, these phenomena are expressed as the "blow by." 

[0109] Moreover, exhaust gas fully differs from the purification reaction rate and the rate of 
purification in a state with the exhaust gas near SUTOIKI with the purification reaction rate and the 
rate of purification in RIN or a rich state. For this reason, when it cannot purify although it may fully 
be purified if exhaust gas passes the exhaust air purification catalyst 19 or exhaust air air- fuel ratios 
differ before fully completing a reaction depending on an exhaust air air- fuel ratio, it may generate. 
Hereafter, this phenomenon is also expressed as the "blow by." 

[0110] Since an error may arise in oxygen ****** 02AD when the blow by occurs, amount Oof 
oxygen occlusion2SUM is not presumed correctly. Then, it faces computing amount Oof oxygen 
occlusion2SUM by which occlusion is carried out to the exhaust air purification catalyst 19 using 
oxygen ****** 02AP, and the passage quantity of gas flow Gb and air- fuel ratio change width-of- 
face deltaAbyf which pass the exhaust air purification catalyst 19 are taken into consideration. It 
faces specifically computing oxygen ****** 02AD, the passage quantity of gas flow Gb in the 
exhaust air purification catalyst 19 is detected, and amendment **** kg according to this passage 
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quantity of gas flow Gb is searched from the map in ECU1 8. 

[01 11] Here, the passage quantity of gas flow Gb is detected from the inhalation air content Ga 
detected by the air flow meter 13, and the opening of the throttle valve 9 detected by the throttle 
position sensor 10. In addition, you may arrange the flowmeter of the exclusive use for detecting the 
passage quantity of gas flow Gb in the upstream of the exhaust air purification catalyst 19. 
Moreover, the upstream air-fuel ratio sensor 25 detects the exhaust air air-fuel ratio Abyf of the 
exhaust gas which flows into the exhaust air purification catalyst 19, and air-fuel ratio change width- 
of-face deltaAbyf (=Abyfst-Abyf) is calculated from the difference of theoretical air fuel ratio 
Abyfst and the exhaust air air-fiiel ratio Abyf. And the correction factor Ka according to this air- fuel 
ratio change width-of-face deltaAbyf is searched from the map in ECU18. 

[01 12] The map in which a relation (the passage quantity of gas flow Gb and amendment **** kg) is 
shown is shown in drawing 13 . Moreover, the map in which the relation between air- fuel ratio 
change width-of-face deltaAbyf and a correction factor Ka is shown is shown in drawing 14 . And 
oxygen ****** 02 AD is amended in the following formula. 

02AD(correction value) <-02AD(calculation value) xKgxKa — what is necessary is just to perform 
this amendment immediately after Step 100 of the flow chart shown in drawing 3 Detection of the 
exhaust air air-fuel ratio Abyf for computing the passage quantity of gas flow Gb and air-fuel ratio 
change width-of-face deltaAbyf is incorporated from each sensor just before an amendment. 
[01 13] Thus, by using amended oxygen ****** 02AD, more exact amount Oof oxygen 
occlusion2SUM can be presumed. Moreover, as shown in drawing 13 or drawing 14 , the 
temperature of the exhaust air purification catalyst 19 may also be further taken into consideration, 
and may amend more exact oxygen ****** 02AD. If it does in this way, based on exact oxygen 
****** 02AD, amount Oof oxygen occlusion2SUM can be presumed correctly. Furthermore, since 
amount Oof oxygen occlusion2SUM is presumed correctly, there is also the side in which it becomes 
the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) nearby accuracy presumed 
from now on. 

[0114] Next, invention concerning a claim 5 and a claim 6 is explained. 
[0115] Invention according to claim 5 presumes the amount of maximum oxygen occlusion to 
accuracy further by taking into consideration the passage quantity of gas flow which passes the 
exhaust air purification catalyst using oxygen occlusion capacity. Invention according to claim 6 
presumes the amount of maximum oxygen occlusion to accuracy further by taking into consideration 
the change width of face from the theoretical air fuel ratio (SUTOIKI) of the air-fuel ratio of an 
internal combustion engine. 

[0116] Although the claim 3 mentioned above and invention according to claim 4 related to 
presumption of amount Oof oxygen occlusion2SUM, a claim 5 and invention according to claim 6 
relate to presumption of the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin). 
Since the rate of flow will become early if there are many passage quantities of gas flow as 
mentioned above, it is hard to contribute the oxygen by which occlusion is carried out to the corner 
of the exhaust air purification catalyst 19 to the purification reaction of nitrogen oxide NOx, a carbon 
monoxide CO, and Hydrocarbon HC (it is hard to be emitted). Moreover, since the rate of flow will 
become early if there are many passage quantities of gas flow, the occlusion of the oxygen in exhaust 
gas is hard to be carried out to the corner of the exhaust air purification catalyst 19. That is, the 
amount of maximum oxygen occlusion of the exhaust air purification catalyst 19 (02 SUMmax- 
02SUMmin) may change with passage capacity. 

[0117] Furthermore, since a purification reaction rate and the rate of purification will change as 
mentioned above if the exhaust air air-fuel ratios of exhaust gas differ, it can be said that the amount 
of maximum oxygen occlusion of the exhaust air purification catalyst 19 (02 SUMmax- 
02SUMmin) changes also with the air-fuel ratio change width of face of an engine 1 . A claim 5 and 
invention according to claim 6 tend to obtain the more exact amount of maximum oxygen occlusion 
(02 SUMmax-02SUMmin) for the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin) amendment and by presuming according to the passage capacity of exhaust gas, or the 
air- fuel ratio change width of face of an engine 1 . 

[0118] It has the side said that a claim 3 and invention according to claim 4 consider as the result 
which presumes amount Oof oxygen occlusion2SUM with a sufficient precision, and its presumed 
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precision of the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) improves, on 
the other hand, a claim 5 and invention according to claim 6 ~ the passage capacity of exhaust gas, 
and the air- fuel ratio change width of face of an internal combustion engine — responding — the 
amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) — a direct amendment — 
presumed precision is raised by things It is also possible by both being able to carry out 
simultaneously and carrying out simultaneously to raise presumed precision further. 
[0119] here — the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) — an 
amendment — facing - one side or the both sides of upper-limit 02SUMmax and lower limit 
02SUMmin of amount Oof oxygen occlusion2SUM — an amendment — things perform And the 
amendment is performed using a correction factor like the claim 3 mentioned above and invention 
according to claim 4. And the object for amendment of upper-limit 02SUMmax and the object for 
amendment of lower limit 02SUMmin are prepared separately, and these correction factors are 
stored in ECU18. The object for upper-limit 02SUMmax amendment and the object for lower limit 
02SUMmin amendment are separately prepared for a correction factor for changing the effect of 
amendment by the blow-by phenomenon by the side of oxygen occlusion, and the blow-by 
phenomenon by the side of oxygen discharge (for example, a reaction rate being quicker an oxygen 
occlusion side), and performing high amendment of precision more. 

[0120] The map in which the map in which a relation (the passage quantity of gas flow Gb and 
amendment **** kg (max) for upper-limit 02SUMmax amendment) is shown is shown in drawing 
15 (a), and a relation (the passage quantity of gas flow Gb and amendment **** kg (min) for lower 
limit 02SUMmin amendment) is shown is shown in drawing 15 (b). Moreover, the map in which the 
map in which the relation between air- fuel ratio change width-of-face deltaAbyf and the correction 
factor Ka (max) for upper-limit 02SUMmax amendment is shown is shown in drawing 16 (a), and a 
relation with the correction factor Ka (min) for lower limit 02SUMmin amendment is shown is 
shown in drawing 16 (b). And in the following formula, one side or the both sides of upper-limit 
02SUMmax and lower limit 02SUMmin is amended. 

02SUMmax(correction value) <-02SUMmax(calculation value) xKg(max) xKa(max) 02SUMmin 
(correction value) <-02SUMmin(calculation value) xKg(min) xKa (min) — what is necessary is just 
to perform this amendment immediately after Step 210 of the flow chart shown in drawing 4 , or 
Step 230 Detection of the exhaust air air- fuel ratio Abyf for computing the passage quantity of gas 
flow Gb and air-fiiel ratio change width-of-face deltaAbyf is incorporated from each sensor just 
before an amendment. Thus, by using amended upper-limit 02SUMmax and lower limit 
02SUMmin, the more exact amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) can 
be presumed. 

[0121] Next, invention according to claim 7 to 9 is explained. 

[0122] From the combustion model of an internal combustion engine, invention according to claim 7 
predicts exhaust gas composition, and presumes amount Oof oxygen occlusion2SUM based on the 
exhaust gas composition which predicted. Although the example mentioned above presumed amount 
Oof oxygen occlusion2SUM based on the output of the upstream air- fuel ratio sensor 25, it tends to 
presume amount Oof oxygen occlusion2SUM here, without actually detecting an exhaust air air- fuel 
ratio, thus, the thing for which amount Oof oxygen occlusion2SUM is presumed based on a 
combustion model, without being based on an exhaust air air- fuel ratio — the susceptibility property 
difference of the air-fuel ratio sensors 25 and 26, and fuel - a character — the influence of the error 
produced in presumption of amount Oof oxygen occlusion2SUM according to a difference etc. is 
avoidable 

[0123] however, amount Oof oxygen occlusion2SUM presumed without detecting a combustion 
model and an exhaust air air- fuel ratio — the output of the upstream air-fuel ratio sensor 25 or the 
downstream air- fuel ratio sensor 26 — using — an amendment — it is also possible to presume amount 
Oof oxygen occlusion2SUM with a more sufficient precision by things Moreover, the NOx sensor 
which detects HC sensor which detects the hydrocarbon in exhaust gas (HC), and nitrogen oxide 
(NOx) may be arranged in the upstream of the exhaust air purification catalyst 19, and amount Oof 
oxygen occlusion2SUM presumed without detecting a combustion model and an exhaust air air-fuel 
ratio may be amended using these outputs. 

[0124] The technique of predicting composition of the exhaust gas which flows into the exhaust air 
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purification catalyst 19 based on a combustion model, and predicting amount Oof oxygen 
occlusion2SUM after this is described below. First, the parameter of a combustion model is 
incorporated from the control signal which various sensors and ECU18 send, as these parameters — 
concrete — the inhalation air content Ga, combustion fuel quantity, ignition timing, an exhaust air 
air- fuel ratio, the amount of EGR(s), inhalation-of-air turbulence intensity, combustion chamber 
temperature, and fuel — there is a character etc. Here, the fuel quantity which actually contributes to 
combustion within a cylinder 3 with the fuel behavior model mentioned above is used for 
combustion fuel quantity. Moreover, what could use the actual exhaust air air-fuel ratio detected by 
the air-fuel ratio sensors 25 and 26 etc., and was presumed from the fuel behavior model is sufficient 
as an exhaust air air- fuel ratio. Furthermore, when the swirl control valve which controls the swirl of 
a cylinder 3 is arranged, the controlled variable of a swirl control valve etc. can be substituted for 
inhalation-of-air turbulence intensity. 

[0125] Exhaust gas composition is presumed from these parameters, and the amount of the matter 
(amount Oof oxygen occlusion2SUM of a catalyst is affected) contributed to the oxidation-reduction 
reaction in the inside of exhaust gas is presumed. That is, in the exhaust air purification catalyst 19, 
although the reaction to the following formula (a) - a formula (d) is performed and oxidation 
reduction of the matter in exhaust gas is carried out, the amount (mol severalml- m4) of the matter 
contributed to an oxidation-reduction reaction from exhaust gas composition is presumed. Moreover, 
in the (a) formula, all the matter of left part does not react and only the part reacts according to 
various conditions. The conversion at this time is reflected as a reaction factor kl. Similarly, by the 
(b) formula, it is reflected as a reaction factor k4 by the reaction factor k3 and the (d) formula in the 
reaction factor k2 and the (c) formula. 
[0126] 
[Equation 1] 

M-|<70 + |tf 2 J-*i2Jl- W-(70 2 +(l-jtl)JcC?+|<7 a jj ...(a) 
m2^H z +±0 1 "-J2?2-jjt2^ 2 C> + (l-J5r2)|iy 2 +i<? 2 jj ...(b) 

+ (l~kZ^C,H b +±^0 2 } ...(c) 
+ &-«)--M0j ...(d) 



02AD - -ml • kl • ±0 2 - m2- k2-±0 2 
2 2 2 2 

. m Z^kZ^~-0 2 ^mA'k^^0 2 ...(e) 

[0127] These reaction factors kl-k4 are set up in adjustable according to the passage quantity of gas 
flow Gb, the service condition of exhaust gas temperature and an engine 1, the state of the exhaust 
air purification catalyst 19, etc. (a) A formula - (c) formula is a reaction which oxidizes a carbon 
monoxide, hydrogen, and a hydrocarbon using the oxygen by which occlusion is carried out to the 
exhaust air purification catalyst 19. (d) A formula is a reaction to which a hydrocarbon is returned 
and occlusion of the oxygen generated by being returned is carried out to the exhaust air purification 
catalyst 19. That is, oxygen ****** 02 AD mentioned above can be calculated as shown in the (e) 
formula. 

[0128] Since exhaust gas composition is searched for based on a combustion model, it becomes 
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possible to presume correctly amount Oof oxygen occlusion2SUM of the exhaust air purification 
catalyst 19 corresponding to various service conditions. What is necessary is just to perform 
presumption of oxygen ****** 02AD mentioned above by replacing with Step 100 shown in 
drawing 3 . Based on this oxygen ****** 02AD, amount Oof oxygen occlusion2SUM and the 
amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) are presumed, if a combustion 
model is used as mentioned above, an air- fuel ratio sensor (especially upstream air- fuel ratio sensor 
25) will not be arranged — also coming out — it is possible to obtain exhaust gas composition and an 
exhaust air air- fuel ratio however — since it thinks when a combustion model includes an error — fuel 
— it is desirable to correct a combustion model according to a character or the operational status of 
an engine 1 Moreover, it cannot be overemphasized that the fuel behavior model mentioned above to 
prediction of a combustion model may be used. 

[0129] Next, a claim 10 and invention according to claim 1 1 are explained. 
[0130] the case where amount Oof oxygen occlusion2SUM is presumed based on the exhaust gas 
composition predicted from the combustion model at the time of the explanation about invention 
according to claim 7 to 9 mentioned above — the output of an air- fuel ratio sensor — a combustion 
model — an amendment — things were explained On the other hand, a claim 10 and invention 
according to claim 1 1 are amendment things based on exhaust gas composition about the output of 
an air-fuel ratio sensor (especially downstream air- fuel ratio sensor 26). And a combustion model is 
used for prediction in exhaust gas composition. 

[0131] Although the air- fuel ratio sensors 25 and 26 detect the oxygen density contained in exhaust 
gas, they can react also to components other than oxygen on the structure. For this reason, depending 
on exhaust gas composition, when the detection precision of an oxygen density (air-fuel ratio) is not 
good, it may generate. Then, in order to predict more exact amount Oof oxygen occlusion2SUM, the 
output of the air- fuel ratio sensors 25 and 26 is amended from exhaust gas composition. In addition, 
as the exhaust gas composition acquisition methods other than the method of acquiring exhaust gas 
composition from the combustion model mentioned above, there is a method of acquiring exhaust 
gas composition based on the output of a nitrogen oxide (NOx) sensor or a hydrocarbon (HC) sensor 
etc. 

[0132] For example, an exhaust air air- fuel ratio makes the output signal change [ output / ideal / of 
the air- fuel ratio sensor which detects an exhaust air air-fuel ratio in turning on and off ] suddenly by 
whether it is RIN or it is rich bordering on SUTOIKI. However, if there are much the nitrogen oxide 
(NOx) and hydrogen (H2) in exhaust gas as shown in drawin g 17 , the air-fuel ratio sensor which the 
output shifts from an ideal state also exists. For this reason, exhaust gas composition is predicted or 
detected and the output of an air-fuel ratio sensor is amended based on this. Since the combustion 
model was already explained, detailed explanation here is omitted. What is necessary is to be 
concurrent with incorporating the output of the air-fuel ratio sensors 25 and 26, to also predict or 
detect exhaust gas composition, and just to amend immediately after detection of the exhaust air air- 
fuel ratio by the air-fuel ratio sensors 25 and 26. Moreover, it cannot be overemphasized that the fuel 
behavior model mentioned above to prediction of a combustion model may be used. 
[0133] Next, a claim 12 - a claim 14 are explained. 

[0134] Invention according to claim 12 compares the output of the downstream air- fuel ratio sensor 
26 with computed amount Oof oxygen occlusion2SUM, and judges whether presumed amount Oof 
oxygen occlusion2SUM is unusual (is the presumed model of amount Oof oxygen occlusion2SUM 
unusual or not?). Here, ECU18 functions also as an unusual judging means to judge. Moreover, 
when it judges that amount Oof oxygen occlusion2SUM is unusual, amount Oof oxygen 
occlusion2SUM is corrected here. Furthermore, correction of a presumed model is also made here 
noting that abnormalities are in a presumed model, when it judges that amount Oof oxygen 
occlusion2SUM is unusual. 

[0135] The map used for the unusual judging mentioned above in the graph shown in drawing 18 is 
shown, amount of oxygen occlusion 02SUM and the vertical axis with which the map shown in 
drawing 18 was computed by the horizontal axis — the output of the downstream air-fuel ratio sensor 
26 — ** - it is carried out about amount Oof oxygen occlusion2SUM on a map, a left is the 
minimum value side (side: which is emitting most oxygen — an exhaust air air- fuel ratio — a rich 
side), and the method of the right has become the maximum side (side: which is carrying out 
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occlusion of the oxygen even to about one cup — the side whose exhaust air air- fuel ratio is RIN) On 
the other hand, the lower part is the RIN side and, as for the output of the downstream air- fuel ratio 
sensor 26 on a map, the upper part is on the rich side. 

[0136] The map is divided into two or more fields. First, the case where the output of the 
downstream air- fuel ratio sensor 26 is near SUTOIKI is explained (when it is in the range Y in the 
map shown in drawing 1 8 ). This range is a range from which the output of the downstream air- fuel 
ratio sensor 26 changes a lot on the output characteristics. Namely, in this range, when without error 
[ large ], as for the output of the downstream air-rfuel ratio sensor 26, for a certain reason, AFC is 
performed based on amount Oof oxygen occlusion2SUM currently computed. 
[0137] The field of the fields L1-L4 within Range Y indicates that amount Oof oxygen 
occlusion2SUM currently computed has the rich downstream exhaust air air-fuel ratio of the exhaust 
air purification catalyst 19. In this case, control (RIN control) to which the exhaust air air- fuel ratio 
of exhaust air purification catalyst 19 lower stream of a river serves as RIN approach is performed 
that occlusion of the oxygen should be carried out to the exhaust air purification catalyst 19. 
However, since the exhaust air air-fuel ratio of exhaust air purification catalyst 19 downstream is 
rich, when the field L4 is located to a field L4 rather than a field LI, RIN control stronger than the 
case where it is in a field LI is performed. That is, the field division is carried out to perform 
stronger RIN control towards a field L4 from a field LI . 

[0138] The field of the fields R1-R4 within Range Y indicates that amount Oof oxygen 
occlusion2SUM currently computed is [ the downstream exhaust air air- fuel ratio of the exhaust air 
purification catalyst 19 ] RIN. In this case, control (rich control) to which the exhaust air air-fuel 
ratio of exhaust air purification catalyst 1 9 lower stream of a river serves as rich approach is 
performed to make the oxygen by which occlusion is carried out to the exhaust air purification 
catalyst 19 emit. However, since the exhaust air air-fuel ratio of exhaust air purification catalyst 19 
downstream is RIN, when the field R4 is located to a field R4 rather than a field Rl, rich control 
stronger than the case where it is in a field Rl is performed. That is, the field division is carried out 
to perform stronger rich control towards a field R4 from a field Rl. 

[0139] In addition, when amount Oof oxygen occlusion2SUM currently computed is also the field 
SI where the output of the downstream air- fuel ratio sensor 26 is also shown that the exhaust air air- 
fuel ratio of the downstream of the exhaust air purification catalyst 19 is near SUTOIKI, RIN control 
and rich control are not performed, either, but AFC which maintains amount Oof oxygen 
occlusion2SUM of the exhaust air purification catalyst 19 is performed. 

[0140] Next, the fields L1-L4 besides the range Y mentioned above are explained. In these fields, the 
exhaust air air-fuel ratio of the downstream of the exhaust air purification catalyst 19 indicates from 
SUTOIKI that it is rich, and shows amount Oof oxygen occlusion2SUM currently computed that the 
output of the downstream air- fuel ratio sensor 26 is rich. At this time, the output of the downstream 
air-fiiel ratio sensor 26 is respected a little, and the field LI mentioned above - the field L4 (RIN 
regulatory region) are set up. 

[0141] Similarly, the fields R1-R4 besides the range Y mentioned above are explained. As for 
amount Oof oxygen occlusion2SUM currently computed, the exhaust air air-fuel ratio of the 
downstream of the exhaust air purification catalyst 19 indicates from SUTOIKI that it is RIN, and 
these fields are shown that the output of the downstream air-fiiel ratio sensor 26 is RIN. At this time, 
the output of the downstream air-fiiel ratio sensor 26 is respected a little, and the field Rl mentioned 
above - the field R4 (rich regulatory region) are set up. 

[0142] Finally, the case where it is shown in a field XI and a field X2 is explained. Although amount 
Oof oxygen occlusion2SUM currently computed indicates that the downstream exhaust air air-fuel 
ratio of the exhaust air purification catalyst 19 is RIN, it shows the field XI that the output of the 
downstream air-fiiel ratio sensor 26 is rich. The field X2 is shown that the output of the downstream 
air- fuel ratio sensor 26 is RIN in spite of indicating that amount Oof oxygen occlusion2SUM 
currently computed has the rich downstream exhaust air air-fuel ratio of the exhaust air purification 
catalyst 19. 

[0143] That is, in a field XI and a field X2, amount Oof oxygen occlusion2SUM and the output of 
the downstream air-fiiel ratio sensor 26 which are computed have not agreed. In such a case, it 
judges that amount Oof oxygen occlusion2SUM is unusual. In this case, the output of the 
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downstream air- fuel ratio sensor 26 which has actually detected the exhaust air air-fuel ratio can be 
respected, and it is possible that amount Oof oxygen occlusion2SUM does not show the exact value 
for a certain reason. Then, the presumed history of amount Oof oxygen occlusion2SUM till then is 
once deleted, and presumption of amount Oof oxygen occlusion2SUM is started newly. Or you may 
already correct a certain history of amount Oof oxygen occlusion2SUM. 

[0144] Furthermore, simultaneously with new resumption of amount Oof oxygen occlusion2SUM, 
or correction, the presumed model of amount Oof oxygen occlusion2SUM is corrected. What is 
necessary is just to correct the value of theoretical air fuel ratio Abyfst used as the criteria at the time 
of computing this air- fuel ratio change width-of-face deltaAbyf, when correcting a presumed model 
(for example, as mentioned above when using air- fuel ratio change width-of-face deltaAbyf in 
process of presumption of amount Oof oxygen occlusion2SUM). 
[0145] Next, invention according to claim 15 is explained, 

[0146] Although amount Oof oxygen occlusion2SUM of the exhaust air purification catalyst 19 is 
controlled here and the rate of purification of exhaust gas is raised using the amount of maximum 
oxygen occlusion (02 SUMmax-02SUMmin) as mentioned above, if the presumed amount of 
maximum oxygen occlusion (02 SUMmax-02SUMmin) is unusual, it wiil become difficult to 
purify exhaust gas. Moreover, when degradation detection cannot be correctly performed if the 
presumed amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) is unusual since 
degradation detection of the exhaust air purification catalyst 19 is also performed using the amount 
of maximum oxygen occlusion (02 SUMmax-02SUMmin), it thinks. It judges with invention 
according to claim 15 having the presumed unusual amount of maximum oxygen occlusion (02 
SUMmax-02SUMmin), when the presumed amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin) exceeds a predetermined value, 

[0147] In addition, it says that the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin) is in the state where it cannot be presumed correctly that the amount of maximum 
oxygen occlusion (02 SUMmax-02SUMmin) is unusual. The sensor which detects the case where 
the presumed model of amount Oof oxygen occlusion2SUM with which the amount of maximum 
oxygen occlusion (02 SUMmax-02SUMmin) serves as the foundation of the presumption as an 
unusual cause is unusual, and the various amount of information used for presumption of amount 
Oof oxygen occlusion2SUM may be out of order. Moreover, the predetermined value mentioned 
above may be set up by the relation with other amount of information so that it may explain below. 
[0148] The map used for it in case it judges (whether a system is unusual) to drawing 19 , no with 
the unusual amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) or is shown. This 
map is a 2-dimensional map which consists of the amount of maximum oxygen occlusion (02 
SUMmax-02SUMmin), and temperature of the exhaust air purification catalyst 19. And the greatest 
value which the amount of maximum oxygen occlusion in each degree of catalyst temperature in the 
state where the exhaust air purification catalyst 19 has not deteriorated (02 SUMmax-02SUMmin) 
can take is shown by the solid line in a map. That is, since the value beyond this value cannot be 
taken, the range shown with the upper slash of this solid line is the field judged as the amount of 
maximum oxygen occlusion (02 SUMmax-02SUMmin) being unusual. 

[0149] In addition, it is as having explained the catalyst de-activation shown in the map lower part in 
drawing 6 , and explanation here is omitted. What is necessary is just to perform the judgment with 
the unusual amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) at the time of 
renewal of the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) (at the time of 
renewal of upper-limit 02SUMmax or lower limit 02SUMmin) etc. 
[0150] Next, invention according to claim 16 is explained. 

[0151] Invention according to claim 16 detects the degradation degree of a catalyst based on the 
change inclination of output change of the downstream air- fuel ratio sensor 26. 
[0152] The output of the downstream air- fuel ratio sensor 26 is shown in drawin g 20 (a). Moreover, 
the exhaust air air-fuel ratio of exhaust air purification catalyst 19 upstream obtained from the output 
of the upstream air-fuel ratio sensor 25 by drawing 20 (b) is shown. In addition, keep in mind that 
the RIN-rich direction is [ drawing 20 (a) and drawing 20 (b) ] reverse. Moreover, although the 
horizontal axis of the graph shown in drawing 20 (a) and drawin g 20 (b) is time, these both 
correspond in time. 
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[0153] since the exhaust air purification catalyst 19 is carrying out until [ full ] occlusion of the 
oxygen while the output of the downstream air- fuel ratio sensor 26 is RIN as shown in drawing 20 
(a), it is thought that oxygen is flowing on exhaust air purification catalyst 19 lower stream of a river 
For this reason, it is made to be performed in purification of exhaust gas in the meantime by the 
exhaust air purification catalyst 19 by which the exhaust air air- fuel ratio of the close gas to the 
exhaust air purification catalyst 19's is made rich, and occlusion is carried out to the exhaust air 
purification catalyst 19. 

[0154] After a while, since the oxygen by which occlusion was carried out to the exhaust air 1 
purification catalyst 19 is used up, the output of the downstream air-fuel ratio sensor 26 changes 
from RIN richly. Since the oxygen by which occlusion was carried out to the exhaust air purification 
catalyst 19 has been exhausted, it is thought that it is flowing on exhaust air purification catalyst 19 
lower stream of a river, without the unburnt fuel in close gas oxidizing. If it becomes such, the 
exhaust air air- fuel ratio of the close gas to the exhaust air purification catalyst 19 will be made into 
RIN that occlusion of the oxygen should be carried out to the exhaust air purification catalyst 19. 
[0155] Then, since the exhaust air purification catalyst 19 is carrying out occlusion of the oxygen 
and oxygen is not contained in appearance gas from the exhaust air purification catalyst 19, the 
output of the downstream air- fuel ratio sensor 26 becomes rich. However, the oxygen which flows 
into a downstream, without the ability finishing carrying out occlusion increases gradually as the 
exhaust air purification catalyst 19 carries out occlusion of the oxygen at this time. Consequently, as 
shown in drawing 20 (a), the output of the downstream air-fuel ratio sensor 26 moves to a RIN side 
gradually. That is, change inclination occurs in the output of the downstream air-fuel ratio sensor 26. 

[0156] when the exhaust air purification catalyst 19 furthermore carries out occlusion of the until 
[ full ] oxygen after this, the downstream air-fiiel ratio sensor 26 changes richly again, and the 
exhaust air air-fuel ratio of the close gas to the exhaust air purification catalyst 19 is made again rich 
in connection with this Here, the degradation degree of the exhaust air purification catalyst 19 is 
detected using the change inclination mentioned above. The oxygen occlusion capacity of the 
exhaust air purification catalyst 19 is reflected in this change inclination so that the explanation 
mentioned above may also show. Since oxygen occlusion capacity will decline if the exhaust air 
purification catalyst 19 deteriorates and this is reflected in change inclination, the degradation degree 
of the exhaust air purification catalyst 19 can be detected from change inclination. 
[0157] When the change inclination of the output of the downstream air- fuel ratio sensor 26 
mentioned above makes occlusion start from the state where the exhaust air purification catalyst 19 
has not carried out occlusion of the oxygen, most notably, it is stabilized and it appears. Then, 
immediately after the output of the downstream air- fuel ratio sensor 26 changes from RIN richly, the 
degradation degree of the exhaust air purification catalyst 19 is judged here using change inclination 
until just before changing from from to rich shell RIN. 

[0158] First, immediately after the output of the downstream air- fuel ratio sensor 26 changes from 
RIN richly (time Tl), the output (voltage VI) of the downstream air-fuel ratio sensor 26 is detected. 
Furthermore, the output (voltage V2) of the downstream air-fuel ratio sensor 26 is detected 
immediately after changing to RIN, since the output of the downstream air-fiiel ratio sensor 26 is 
rich (time T2). these detection results are sent out to ECU18 ~ having — the difference - deltaV= 
(V1-V2) is computed It asks for the degradation degree of the exhaust air purification catalyst 19 
from the map for degradation degree detection shown in drawing 21 stored in this difference ECU 
[ delta V and ] 18. That is, ECU18 is functioning also as a degradation detection means here. 
[0159] By doing in this way, the degradation degree of the exhaust air purification catalyst 19 can be 
detected to the usual air-fuel ratio system Messrs., without needing special control and a special 
device. Moreover, it is also possible by using together with other catalyst de-activation judgings to 
raise the degradation detection precision of the exhaust air purification catalyst 19. If the degradation 
degree of the detected exhaust air purification catalyst 19 is fed back to AFC, it is also possible to 
raise the purification performance of exhaust gas further. 
[0160] Next, invention according to claim 17 is explained. 

[0161] As mentioned above, a blow-by phenomenon may arise depending on the operational status 
of an engine 1, without the ability carrying out the maximum use of the oxygen occlusion capacity of 
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the exhaust air purification catalyst 19 (for example, when there are many inhalation air contents Ga 
etc.). Invention according to claim 17 corrects the amount of oxygen occlusion based on the amount 
of well generating oxygen occlusion noting that the presumed amount of oxygen occlusion includes 
the error, when a blow-by phenomenon occurs. 

[0162] The amount of well generating oxygen occlusion is beforehand set up as an amount of 
oxygen occlusion which has not carried out the maximum use of the oxygen occlusion capacity of an 
exhaust air purification catalyst and which is predicted that it blows and a phenomenon occurs. The 
amount of well generating oxygen occlusion is set up by conducting an experiment etc. in advance in 
consideration of the operational status of an engine 1 . The amount of well generating oxygen 
occlusion may be set up as a map, and may be set up by the formula used in case it computes based 
on a reference value and this reference value. 

[0163] Below, the case where the amount of well generating oxygen occlusion is set up as a map is 
made into an example, and it explains. Moreover, this map makes an example the case where only 
the inhalation air content Ga is being taken into consideration as operational status of an engine 1. 
However, it cannot be overemphasized that various amount of information other than the inhalation 
air content Ga (the degree of catalyst temperature, a catalyst de-activation degree, passage quantity 
of gas flow, etc.) may be taken into consideration as operational status of an engine 1. 
[0164] The example of the map which specifies the amount of well generating oxygen occlusion is 
shown in drawing 22 . This map is stored in ECU1 8. Exhaust gas flows into exhaust air purification 
catalyst 19 lower stream of a river, before the rate of flow of the exhaust gas which passes the 
exhaust air purification catalyst 19 becoming quick and fully completing the purification reaction of 
exhaust gas, if the inhalation air content Ga increases. For this reason, it will blow, if the inhalation 
air content Ga increases as shown in drawing 22 , and a field becomes large. 
[0165] There are a RIN side blow-by field which makes oxygen flow into there being remaining 
power to which the exhaust air purification catalyst 19 still carries out occlusion of the oxygen at 
exhaust air purification catalyst 19 downstream, and a rich side blow-by field which makes unburnt 
fuel flow into exhaust air purification catalyst 19 downstream, without the ability fully being able to 
oxidize unburnt fuel in exhaust gas although there is remaining power to which the exhaust air 
purification catalyst 19 still emits oxygen as the blow-by field. And a RIN side blow-by field 
minimum boundary is the amount of blow-by generating oxygen occlusion by the side of RIN, and a 
rich side blow-by field upper limit boundary is the amount of blow-by generating oxygen occlusion 
by the side of rich. 

[0166] For example, the case where it detects that the exhaust air air- fuel ratio of exhaust air 
purification catalyst 19 downstream became RIN by the output of the downstream air- fuel ratio 
sensor 26 at a certain time is considered. The inhalation air content Ga (Ql) at this time is detected, 
and it is sent out to ECU18. In ECU18, the amount P2 of well generating oxygen occlusion (in this 
case, it is the amount of well generating oxygen occlusion by the side of RIN) corresponding to this 
inhalation air content Ga (Ql) is calculated. The position on the map which is equivalent to amount 
Oof oxygen occlusion2SUM currently computed at this time was PI. In this case, amount Oof 
oxygen occlusion2SUM currently computed is corrected to the value equivalent to P2 asked from the 
map. 

[0167] Moreover, it not only presumes amount Oof oxygen occlusion2SUM currently computed, but 
it is correcting the amount of oxygen occlusion 02SUM presumption model here. What is necessary 
is to be the process of presumption of amount Oof oxygen occlusion2SUM, as mentioned above, and 
just to specifically, correct the value of theoretical air fuel ratio Abyfst used as the criteria at the time 
of computing this air- fuel ratio change width-of-face deltaAbyf, when air- fuel ratio change width-of- 
face deltaAbyf is used. 

[0168] In addition, although renewal of amount Oof oxygen occlusion2SUM was only stopped in the 
control in the explanation based on drawing 2 that the output of the downstream air-fuel ratio sensor 
26 was rich, or when RIN was outputted (contained when riot based on a blow-by phenomenon) As 
explained here, it is also possible to use together the control which corrects amount Oof oxygen 
occlusion2SUM in consideration of a blow-by phenomenon, and to raise the presumed precision of 
amount Oof oxygen occlusion2SUM. 
[0169] Next, invention according to claim 18 is explained. 
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[0170] In order to presume the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin), 
detection of upper-limit 02SUMmax of amount Oof oxygen occlusion2SUM and lower limit 
02SUMmin is needed. In order to obtain the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin) at an early stage more, invention according to claim 18 gives fixed forced oscillation to 
oxygen occlusion weight label value 02SUMref, and makes detection of upper-limit 02SUMmax 
and minimum value 02SUMmi perform at an early stage. If the amplitude of the fixed forced 
oscillation given to oxygen occlusion weight label value 02SUMref is made minute at this time, it 
can prevent that the control system of amount Oof oxygen occlusion2SUM is ruined. 
[0171] Here, amount Oof oxygen occlusion2SUM is fluctuated by giving the fixed forced oscillation 
of a minute amplitude to oxygen occlusion weight label value 02SUMref fluctuating amount Oof 
oxygen occlusion2SUM — the exhaust air air-fuel ratio of the close gas to the exhaust air purification 
catalyst 19 — weak RIN — or — weak — it is controlled to become rich By maintaining the state 
where the exhaust air air- fuel ratio of the close gas to the exhaust air purification catalyst 19 was 
made into weak RIN, the exhaust air purification catalyst 19 continues carrying out occlusion of the 
oxygen, and upper-limit 02SUMmax of amount Oof oxygen occlusion2StJM is detected, if upper- 
limit 02SUMmax is detected - next time — the exhaust air air-fuel ratio of the close gas to the 
exhaust air purification catalyst 19 — weak — the state where it was presupposed that it was rich is 
maintained, the exhaust air purification catalyst 19 continues emitting oxygen, and lower limit 
02SUMmin of amount Oof oxygen occlusipn2SUM is detected 

[0172] Thus, presumption of the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) 
can be early-stage-ized by giving fixed forced oscillation to oxygen occlusion weight label value 
02SUMref. It seems that under the present circumstances, a blow-by phenomenon is induced and 
purifying [ of exhaust gas ] does not become inadequate since it will not be fluctuating the air- fuel 
ratio of an engine 1 greatly, if the amplitude of vibration is made minute. Moreover, though the 
disturbance exceeding the oxygen occlusion capacity of the exhaust air purification catalyst 19 
should arise, since the close gas to the exhaust air purification catalyst 19 is controlled by the 
position near SUTOIKI, poor purification of exhaust gas can be suppressed to the minimum. In 
addition, ECU18 is functioning here as an occlusion weight label value setting means to set up 
oxygen occlusion weight label value 02SUMref. 

[0173] Next, a claim 19 and invention according to claim 20 are explained. 
[0174] A claim 18 may give vibration to oxygen occlusion weight label value 02SUMref, and the 
control air- fuel ratio of an engine 1 might be changed- as the result. Invention according to claim 19 
gives vibration to the control air- fuel ratio of an engine 1 , and the desired value is set up so that the 
amplitude of a control air- fuel ratio may become large gradually. Invention according to claim 20 
also gives vibration to the control air- fuel ratio of an engine 1, and the desired value is set up so that 
the period of a control air- fuel ratio may become long gradually. 

[0175] By vibrating a control air- fuel ratio, it can promote detecting upper-limit 02SUMmax of 
amount Oof oxygen occlusion2SUM, when the exhaust air air-fuel ratio of exhaust gas is a RIN side, 
and detecting lower limit 02SUMmin at the time of a rich side. Consequently, the amount of 
maximum oxygen occlusion (02 SUMmax-02SUMmin) can be presumed more at an early stage. If 
it is made to vibrate so that the amplitude may become large gradually in case a control air-fuel ratio 
is vibrated at this time, the aggravation of exhaust air emission and the aggravation of drivability by 
vibration of a control air-fuel ratio can be suppressed to the minimum. 

[0176] Although the amount of occlusion fluctuates only within the limits of the oxygen occlusion 
capacity of the exhaust air purification catalyst 19 and neither upper-limit 02SUMmax nor lower 
limit 02SUMmin may be unable to be detected while an amplitude is small if it controls to enlarge 
the amplitude of a control air- fuel ratio gradually, neither aggravation of exhaust air emission nor 
aggravation of drivability is generated. And if an amplitude is enlarged gradually, upper-limit 
02SUMmax and lower limit 02SUMmin will be detected in the place which exceeded slightly the 
oxygen occlusion capacity of the exhaust air purification catalyst 19 by somewhere. Since oxygen 
occlusion capacity of the exhaust air purification catalyst 1 9 is not exceeded greatly, neither 
aggravation of exhaust air emission nor aggravation of drivability is generated also in this case. 
[0177] If it is made similarly to vibrate so that the period may become long gradually in case a 
control air-fuel ratio is vibrated, the aggravation of exhaust air emission and the aggravation of 
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drivability by vibration of a control air-fuel ratio can be suppressed to the minimum. Although the 
amount of occlusion fluctuates only within the limits of the oxygen occlusion capacity of the exhaust 
air purification catalyst 19 and neither upper-limit 02SUMmax nor lower limit 02SUMmin may be 
unable to be detected while a period is short if it controls to lengthen the period of a control air- fuel 
ratio gradually, neither aggravation of exhaust air emission nor aggravation of drivability is 
generated. And if the period is enlarged gradually, upper- limit 02SUMmax and lower limit 
02SUMmin will be detected in the place which exceeded slightly the oxygen occlusion capacity of 
the exhaust air purification catalyst 19 by somewhere. Since oxygen occlusion capacity of the 
exhaust air purification catalyst 19 is not exceeded greatly, neither aggravation of exhaust air 
emission nor aggravation of drivability is generated also in this case. 
[0178] Next, invention according to claim 21 is explained. 

[0179] In the explanation based on drawing 2 , only only one desired value (oxygen occlusion 
weight label value 02SUMref) of amount Oof oxygen occlusion2SUM is set up at a certain time. 
And amount Oof oxygen occlusion2SUM was controlled to converge on this single oxygen 
occlusion weight label value 02SUMref. In invention according to claim 21, two or more desired 
value of amount Oof oxygen occlusion2SUM is set up simultaneously, and control is performed, two 
or more of these desired value being changed. 

[0180] Moreover, in the control mentioned above, it is setting up oxygen occlusion weight label 
value 02SUMref near the center of the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin), and a part for a margin which does not exceed oxygen occlusion capacity is taken to 
the both sides by the side of an oxygen occlusion side and discharge. However, if control of amount 
Oof oxygen occlusion2SUM improves, a part for the margin of this oxygen occlusion capacity may 
be held vainly, without being used. Moreover, the direction to which made it change somewhat and 
the purification reaction of exhaust gas was made to perform compulsorily carried out the knowledge 
of the rate of purification improving rather than artificers continue maintaining amount Oof oxygen 
occlusion2SUM to constant value about the oxygen occlusion capacity of the exhaust air purification 
catalyst 19. 

[0181] Then, the oxygen occlusion capacity of the exhaust air purification catalyst 19 is used much 
more effectively here by setting up two or more desired value of amount Oof oxygen 
occlusion2SUM between the upper-limit 02SUMmax and lower limit 02SUMmin, and changing 
this periodically. The following explanation explains the case where two desired value of amount 
Oof oxygen occlusion2SUM is set up. In addition, the desired value set up here may change 
according to the operational status of an engine 1 . 

[0182] The relation of the amount of oxygen occlusion 02SUM and control-objectives value 
02SUMrefl, 02SUMref2, and time at the time of performing control mentioned above to drawing 
23 is shown. Here, control-objectives value 02SUMrefl of a couple and 02SUMref2 are set up 
according to the operational status of an engine 1 . Since the operational status (not only engine 1 
main part but the state of a pumping system is included) of an engine 1 changed in Time t, as for 
control-objectives value 02SUMrefl and 02SUMref2, the value is changed. It seems that it is 
separately changed here, respectively although control-objectives value 02SUMrefl of a couple and 
02SUMref2 are changed simultaneously. 

[0183] Here, control-objectives value 02SUMrefl is set to a side with much amount Oof oxygen 
occlusion2SUM, and control-objectives value 02SUMref2 is set to the side with little amount Oof 
oxygen occlusion2SUM. For example, in operational status with an engine 1, control-objectives 
value 02SUMrefl is set to about 80% of the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin), and control-objectives value 02SUMref2 is set to about 20% of the amount of 
maximum oxygen occlusion (02 SUMmax-02SUMmin). And what is necessary is just to carry out 
setting control-objectives value 02SUMrefl to about 60% of the amount of maximum oxygen 
occlusion (02 SUMmax-02SUMmin), and setting control-objectives value 02SUMref2 to about 
40% of the amount of maximum oxygen occlusion (02 SUMmax-02SUMmin) etc. at the time of 
another operational status. 

[0184] In addition, although it is changeless in the amount of maximum oxygen occlusion (02 
SUMmax-02SUMmin) in the graph shown in drawing 23 since upper-limit 02SUMmax of amount 
Oof oxygen occlusion2SUM and lower limit 02SUMmin are not updated If upper-limit 02SUMmax 
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or lower limit 02SUMmin is updated when setting up control-objectives value 02SUMrefl and 
02SUMref2 by the relation with the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin) Control-objectives value 02SUMrefl and 02SUMref2 may be updated. 
[0185] And control-objectives value 02SUMrefl and 02SUMref2 are changed by turns as actual 
desired value of amount Oof oxygen occlusion2SUM. For example, in time T1-T2, control- 
objectives value 02SUMref2 is set up as actual desired value of amount Oof oxygen 
occlusion2SUM, and amount Oof oxygen occlusion2SUM is controlled to converge on control- 
objectives value 02SUMref2. On the other hand, in time T2-T3, control-objectives value 
02SUMrefl is set up as actual desired value of amount Oof oxygen occlusion2SUM, and amount 
Oof oxygen occlusion2SUM is controlled to converge on control-objectives value 02SUMrefl. 
[0186] In addition, the setting method of control-objectives value 02SUMrefl and 02SUMref2 is 
not necessarily limited to what was mentioned above. For example, you may determine control- 
objectives value 02SUMrefl and 02SUMref2 with a difference with oxygen occlusion desired value 
02SUMref mentioned above. Furthermore, a switch of control-objectives value 02SUMrefl and 
02SUMref2 may not necessarily be alternation, and it is chosen according to the operational status 
of an engine 1 etc., and you may make it change it. Furthermore, three or more control-objectives 
values may be set up. 

[0187] Next, invention according to claim 22 to 24 is explained. 

[0188] Invention according to claim 22 to 24 relates to a setup of the control air-fuel ratio for fully 
utilizing oxygen occlusion capacity. In invention according to claim 22, a cold starting direct rear 
stirrup sets up the desired value of a control air- fuel ratio in a RIN field at the time of low load 
operation. At the time of low load operation, unburnt fuel remains into exhaust gas, without 
performing combustion of an engine 1 completely, and a cold starting direct rear stirrup has the 
inclination for an exhaust air air-fuel ratio to become rich approach. For this reason, since the oxygen 
by which occlusion was carried out to the exhaust air purification catalyst 19 becomes is easy to be 
emitted, we are anxious about amount Oof oxygen occlusion2SUM running short. For this reason, a 
cold starting direct rear stirrup is setting up the desired value of a control air-fuel ratio in a RIN field 
at the time of low load operation, and making an exhaust air air- fuel ratio into RIN approach 
beforehand, and it prevents that amount Oof oxygen occlusion2SUM decreases. 
[0189] Invention according to claim 23 sets up the desired value of a control air- fuel ratio in a rich 
field at the time of heavy load operation. At the time of heavy load operation, since the combustion 
temperature of an engine 1 becomes an elevated temperature, there is an inclination for many 
nitrogen oxide (NOx) to be contained in exhaust gas. For this reason, in the exhaust air purification 
catalyst 19, since occlusion of the oxygen produced after reduction of nitrogen oxide (NOx) is 
carried out, amount Oof oxygen occlusion2SUM tends to become excessive. If it becomes such, 
when the exhaust gas of a RIN exhaust air air-fuel ratio comes, we will be anxious about it becoming 
impossible to fully purify. Then, it prevents that amount Oof oxygen occlusion2SUM becomes 
excessive by setting up the desired value of a control air- fuel ratio in a rich field at the time of heavy 
load operation, and making an exhaust air air- fuel ratio into rich approach beforehand. 
[0190] Fuel increase in quantity may be performed as a similar situation. If fuel increase in quantity 
is performed, the exhaust air air- fuel ratio of the exhaust gas which flows into the exhaust air 
purification catalyst 19 will become rich, and amount Oof oxygen occlusion2SUM of the exhaust air 
purification catalyst 19 will decrease. For this reason, if the operating period which competes for it 
and carries out desired value of a control air-fuel ratio to a RIN field before fuel increase in quantity 
is prepared, it can prevent that amount Oof oxygen occlusion2SUM runs short at the time of fuel 
increase in quantity. 

[0191] Invention according to claim 24 sets up the operating period by which a fuel-cut execution 
front stirrup sets up the desired value of a control air- fuel ratio in a rich field before a halt of an 
engine 1. At the time of fuel-cut execution and a halt of an engine 1 (at or the time of the restart after 
a halt), since the mere air which does not contain fuel in the exhaust air purification catalyst 19 will 
flow, amount Oof oxygen occlusion2SUM tends to become excessive. If it becomes such, when the 
exhaust gas of an exhaust air air- fuel ratio [ RIN after that ] comes, we will be anxious about it . 
becoming impossible to fully purify. Then, by preparing the operating period which sets up the 
desired value of a control air-fuel ratio in a rich field before fuel-cut execution and a halt of an 
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engine 1, when amount Oof oxygen occlusion2SUM of the exhaust air purification catalyst 19 was 
decreased, a fuel cut is performed or an engine 1 is suspended, it equips carrying out occlusion with 
oxygen. 

[0192] In addition, what is necessary is just to prepare the period operated where a fixed time engine 
1 is mentioned above, without stopping an engine simultaneously with ignition-off, when preparing 
such an operating period before an engine shutdown. This period also has giving [ little ] an operator 
sense of incongruity according to a load-resultant-pulse-number rotation grade from number rotation, 
by rotation of an engine 1, since it is good. Moreover, it may be useful to fluctuate an air- fuel ratio 
by a rich spike or RIN spike depending on a situation, in case the desired value of the control air-fuel 
ratio mentioned above is fluctuated and the air- fuel ratio of an engine 1 is controlled (for example, 
just before performing fuel increase in quantity etc.). What is necessary is just to put in a spike in 
that case, so that the exhaust air purification catalyst 19 may exceed occlusion and the amount of 
oxygen which may be emitted at unit time. 

[0193] In addition, there is a method of changing oxygen occlusion weight label value 02SUMref 
about invention according to claim 22 to 24 as one of the technique which changes the desired value 
of a control air-fuel ratio. In order to make the present amount Oof oxygen occlusion2SUM increase, 
by setting oxygen occlusion weight label value 02SUMref to an occlusion side, the aforementioned 
air- fuel ratio desired value setting means will set the desired value of a control air-fuel ratio to a RIN 
side (side which purifies exhaust gas by carrying out occlusion of the oxygen in exhaust gas). If it 
can come, in order to decrease the present amount Oof oxygen occlusion2SUM, the aforementioned 
air- fuel ratio desired value setting means will set the desired value of a control air- fuel ratio to a rich 
side (side which purifies exhaust gas by emitting the oxygen by which occlusion is carried out) on 
the contrary by setting oxygen occlusion weight label value 02SUMref to a discharge side. 
[0194] Next, invention according to claim 25 is explained. 

[0195] Invention according to claim 25 changes the gain of air- fuel ratio feedback according to 
presumed amount Oof oxygen occlusion2SUM or the amount of maximum oxygen occlusion (02 
SUMmax-02SUMmin). Here, it acquires from amount Oof oxygen occlusion2SUM and the amount 
of maximum oxygen occlusion (02 SUMmax-02SUMmin) which mentioned above how much 
margin there is to upper-limit 02SUMmax and lower limit 02SUMmin of amount Oof oxygen 
occlusion2SUM, and air- fuel ratio feedback gain is changed according to this. Air- fuel ratio 
feedback gain is changed by changing the controlled variable at the time of air- fuel ratio feedback. 
[0196] It already explained that the blow-by phenomenon in which nitrogen oxide NOx, a carbon 
monoxide CO, and Hydrocarbon HC flow into a margin being still in the oxygen occlusion capacity 
of the exhaust air purification catalyst 19 depending on the operational status of an engine 1 on 
exhaust air purification catalyst 19 lower stream of a river might arise. It is easy to produce this 
blow-by phenomenon, so that amount Oof oxygen occlusion2SUM is close to upper- limit 
02SUMmax or lower limit 02SUMmin. 

[0197] Then, as an example of control here, air- fuel ratio feedback gain is enlarged, so that amount 
Oof oxygen occlusion2SUM is close to upper-limit 02SUMmax or lower limit 02SUMmin, and it 
may be made to shift to the state of being hard to be generated from the state of being easy to 
produce the blow by, promptly. Contrary to this, air- fuel ratio feedback gain is comparatively small, 
and amount Oof oxygen occlusion2SUM is carried out, when [ of upper-limit 02SUMmax or lower 
limit 02SUMmin ] it is in the center mostly. By doing in this way, it is ****** to perform control 
which inhibited that the control system of air- fuel ratio feedback was confused, and was stabilized 
more in it. 

[0198] Or since it will be in the state of being easy to generate the blow by when the amount of 
maximum oxygen occlusion (02 SUMmax-02SUMmin) becomes small, air-fuel ratio feedback gain 
is enlarged and it carries out that it is hard to produce the blow by. Or air- fuel ratio feedback gain is 
enlarged, so that amount Oof oxygen occlusion2SUM is separated from oxygen occlusion weight 
label value 02SUMref, and oxygen occlusion weight label value 02SUMref is made to converge 
amount Oof oxygen occlusion2SUM at an early stage more. Oxygen occlusion weight label value 
02SUMref is obtained from amount Oof oxygen occlusion2SUM, or the amount of maximum 
oxygen occlusion (02 SUMmax-02SUMmin). 

[0199] In addition, a setup of air- fuel ratio feedback gain is performed based on either or the both 
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sides of amount Oof oxygen occlusion2SUM, and the amount of maximum oxygen occlusion (02 
SUMmax-02SUMmin). Moreover, based on upper-limit 02SUMmax and lower limit 02SUMmin 
obtained from amount Oof oxygen occlusion2SUM, or the amount of maximum oxygen occlusion 
(02 SUMmax-02SUMmin), you may determine air- fuel ratio feedback gain. Specifically, air-fuel 
ratio feedback gain can be changed by changing the controlled variable of air- fuel ratio feedback 
control. 

[0200] Next, invention according to claim 26 is explained. 

[0201] The exhaust air purification catalyst 19 can emit [ occlusion and ] oxygen by the oxygen 
occlusion capacity within the limits of the amount of maximum oxygen occlusion (02 SUMmax- 
02SUMmin). However, the oxygen which is carrying out occlusion cannot be emitted altogether in 
an instant, or occlusion of the oxygen cannot be carried out even to one cup of the capacity which 
can carry out occlusion in an instant. There is a limitation also in the amount of oxygen which the 
exhaust air purification catalyst 19 may **** in an instant, the amount of oxygen in which this 
exhaust air purification catalyst 19 can carry out occlusion in an instant is called amount of instant 
occlusion possible oxygen, and the amount of oxygen which may be emitted in an instant is called 
amount of oxygen which can be instant emitted here. 

[0202] This amount of instant occlusion possible oxygen or the amount of oxygen which can be 
instant emitted changes with degradation of the exhaust air purification catalyst 19. Invention 
according to claim 26 is what detects degradation of the exhaust air purification catalyst 19 using this 
amount of instant occlusion possible oxygen, or the amount of oxygen which can be instant emitted, 
oxygen ****** 02AD — within the limits of the amount of instant occlusion possible oxygen at the 
time of exhaust air purification catalyst 19 un-deteri orating, or the amount of oxygen which can be 
instant emitted — ** — based on the output of the downstream air-fuel ratio sensor 26 when a control 
air- fuel ratio is controlled to become, degradation of the exhaust air purification catalyst 19 is 
detected 

[0203] The relation between the amount Cmax of instant occlusion possible oxygen and amount Oof 
oxygen occlusion2SUM is shown in drawing 24 (a). Moreover, the relation between the amount 
Cmin of oxygen which can be instant emitted, and amount Oof oxygen occlusion2SUM is shown in 
drawing 24 (b). The horizontal axis of the graph shown in drawing 24 (a) is the difference of amount 
Oof oxygen occlusion2SUM, and its upper-limit 02SUMmax, and shows a part for the margin by 
the side of the occlusion of the oxygen occlusion capacity of the exhaust air purification catalyst 19. 
The horizontal axis of the graph shown in drawing 24 (b) is the difference of amount Oof oxygen 
occlusion2SUM, and its lower limit 02SUMmin, and shows a part for the margin by the side of 
discharge of the oxygen occlusion capacity of the exhaust air purification catalyst 19. 
[0204] They are the amount Cmax of instant occlusion possible oxygen when being shown by the 
solid line is normal as for the exhaust air purification catalyst 19, and the amount Cmin of oxygen 
which can be instant emitted among drawing 24 (a) and drawing 24 (b). Moreover, they are the 
amount Cmax of instant occlusion possible oxygen when changing into the state where it is judged 
that the exhaust air purification catalyst 19 has deteriorated to be shown by the dotted line, and the 
amount Cmin of oxygen which can be instant emitted among drawing 24 (a) and drawing 24 (b). 
[0205] The amount Cmax of instant occlusion possible oxygen becomes large, so that the margin 
over the present upper-limit 02SUMmax of amount Oof oxygen occlusion2SUM is large, as shown 
in drawing 24 (a). The amount Cmin of oxygen which can be instant emitted becomes small, so that 
similarly the margin over the present lower limit 02SUMmin of amount Oof oxygen 
occlusion2SUM is large, as shown in drawing 24 (b) (since the discharge side of oxygen is defined 
in the negative direction here). 

[0206] Here, the control air-fuel ratio of an engine 1 is controlled so that oxygen ****** 02AD is 
set to CI noting that the present (02 SUMmax-02SUMmin) is Yl (control of the inhalation air 
content related to the passage capacity of the exhaust air purification catalyst 19 is also included). 
The AFC at this time turns into RJN control (you may produce a momentary air-fuel ratio change 
called so-called RIN spike). If the exhaust air purification catalyst 19 is normal, occlusion of all the 
oxygen in the RIN exhaust gas produced with this AFC may be carried out to the exhaust air 
purification catalyst 19. 

[0207] However, when the exhaust air purification catalyst 19 has deteriorated, the oxygen by which 
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occlusion is not carried out to the exhaust air purification catalyst 19 arises, the exhaust air air- fuel 
ratio of the downstream of the exhaust air purification catalyst 19 becomes RIN, and it is detected by 
the downstream air-fuel ratio sensor 26. Thus, when RIN control which oxygen ****** 02AD 
becomes within the limits of the amount Cmax of instant occlusion possible oxygen at the time (at 
the time of un-deteriorating) of exhaust air purification catalyst 19 normal is performed and the 
downstream air- fuel ratio sensor 26 detects RIN, it can judge with the exhaust air purification 
catalyst 19 having deteriorated. 

[0208] Similarly, the control air-fuel ratio of an engine 1 is controlled so that oxygen ****** 02AD 
is set to C2 noting that the present (02 SUMmax-02SUMmin) is Y2 (control of the inhalation air 
content related to the passage capacity of the exhaust air purification catalyst 19 is also included). 
The AFC at this time turns into rich control (you may produce a momentary air- fuel ratio change 
called so-called rich spike). Oxygen required if the exhaust air purification catalyst 19 is normal, in 
order to purify the rich exhaust gas produced with this AFC may fully be emitted from the exhaust 
air purification catalyst 19. 

[0209] However, when the exhaust air purification catalyst 1 9 has deteriorated, the oxygen burst 
sizes from the exhaust air purification catalyst 19 run short, the exhaust air air- fuel ratio of the 
downstream of the exhaust air purification catalyst 19 becomes rich, and it is detected by the 
downstream air-fuel ratio sensor 26. Thus, when rich control which oxygen ****** 02AD becomes 
within the limits of the amount Cmin of oxygen at the time (at the time of un-deteriorating) of 
exhaust air purification catalyst 19 normal which can be instant emitted is performed and the 
downstream air- fuel ratio sensor 26 detects RITCHI, it can judge with the exhaust air purification 
catalyst 1 9 having deteriorated. 

[0210] In addition, it has determined whether to consider as RIN spike control according to amount 
Oof oxygen occlusion2SUM at that time, or consider as rich spike control here. The margin by the 
side of the instant occlusion which the exhaust air purification catalyst 19 has is specifically 
compared with the margin by the side of instant discharge, and it controls to a generous side. That is, 
when there is little margin by the side of instant discharge, there is much margin by the side of 
instant occlusion, and it considers as RIN spike control, there is little margin by the side of instant 
occlusion, and when there is much margin by the side of instant discharge, it considers as rich spike 
control. Such a case is illustrated also about drawing 24 (a) and drawing 24 (b). 
[021 1] By doing in this way, at the time of normal of drawing 24 (a) and drawing 24 (b), exact 
[ more ] and stabilized degradation detection can be performed at the time of a curve and degradation 
so that it may understand also from a difference with a curve being large. Moreover, in occlusion and 
the amount of oxygen emitted, since it is ******** degradation detection, a short period of time is 
convenient for the AFC for degradation detection, and it induces neither aggravation of exhaust air 
emission, nor aggravation of drivability in an instant. In addition, although the map shown in 
drawing 24 is a 2-dimensional map, it adds other parameters, such as the degree of catalyst 
temperature, etc. to this, and is good also as a map beyond three dimensions. 
[0212] this invention is not limited to each operation form mentioned above. For example, although 
the amount presumption means of oxygen occlusion presumed amount Oof oxygen occlusion2SUM 
from the history of oxygen ****** 02AD computed from the air- fuel ratio of an engine 1, in the 
operation form mentioned above, the output of the upstream air-fiiel ratio sensor 25 was used as an 
air- fuel ratio for computing oxygen ****** 02AD. However, it is also possible as an air- fuel ratio 
for computing oxygen ****** to use the control air-fuel ratio of an engine 1. Or you may use the air- 
fuel ratio obtained from the fuel behavior model mentioned above or a combustion model. 
[0213] 

[Effect of the Invention] While being able to raise the purification performance of exhaust gas by 
utilizing effectively the oxygen occlusion capacity of an exhaust air purification catalyst according to 
invention according to claim 1 to 26 mentioned above, the catalyst de-activation detectability ability 
using oxygen occlusion capacity can be raised. 
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PRIOR ART 



[Description of the Prior Art] It is made to reduce simultaneously nitrogen oxide NOx, a carbon 
monoxide CO, and Hydrocarbon HC in an internal combustion engine by arranging an exhaust air 
purification catalyst (three way component catalyst) on a flueway, and the air- fuel ratio sensor 
formed in the flueway detecting an air- fuel ratio, in order to purify exhaust gas, and performing 
feedback control so that a gaseous mixture may serve as theoretical air fuel ratio. 
[0003] In order to raise further the rate of purification of the exhaust gas discharged from an internal 
combustion engine, it is effective to perform feedback control mentioned above with a sufficient 
precision. Moreover, it is also effective to raise further the rate of purification of nitrogen oxide 
NOx, a carbon monoxide CO, and Hydrocarbon HC paying attention to an oxygen occlusion 
operation of an exhaust air purification catalyst. The control for using this oxygen occlusion 
operation effectively is considered from the former. As a control unit which paid its attention to such 
an oxygen occlusion operation, the thing of a publication etc. is in JP,9-310635,A. The control unit 
given in JP,9-310635,A was what controls an air- fuel ratio so that the desired value of the amount of 
oxygen (the amount of oxygen occlusion) by which occlusion is carried out to an exhaust air 
purification catalyst is set up so that an exhaust air purification catalyst may serve as a half grade of 
the maximum amount of oxygen occlusion (the amount of maximum oxygen occlusion) which can 
carry out occlusion, and the amount of oxygen occlusion serves as this desired value. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the internal combustion engine which has 1 operation 
gestalt of the control unit of this invention. 

[Drawin g 2] It is the timing chart which shows the situation of amount Oof oxygen occlusion2SUM, > 
and the desired value 02SUMref and the downstream air- fuel ratio sensor output of an exhaust air 
purification catalyst. 

[Drawing 31 It is the flow chart of updating control of amount Oof oxygen occlusion2SUM. 
[Drawing 4] It is the flow chart which shows updating control of upper-limit 02SUMmax of amount 
Oof oxygen occlusion2SUM, and lower limit 02SUMmin. 

[Drawing 5] It is a **** flow chart at updating control of desired value 02SUMref of amount Oof 
oxygen occlusion2SUM, and calculation of the correction factor KAF of fuel oil consumption. 
[Drawing 6] It is the map used for the degradation judging of an exhaust air purification catalyst. 
[Drawin g 7] It is the graph which shows air- fuel ratio forecast **. 
[Drawin g 8] It is the graph which shows output forecast ** and air-fuel ratio forecast **. 
[Drawing 9] It is the graph which shows detection error component **,. output forecast **, and air- 
fuel ratio forecast **. 

[Drawing 10] It is the graph which shows exhaust air air-fuel ratio **. 
[Drawing 11] It is the graph which shows output forecast ** and air- fuel ratio forecast **. 
[Drawing 12] It is the graph which shows amendment air-fuel ratio **, exhaust air air- fuel ratio **, 
detection error component **, and air-fuel ratio forecast **. 

[Drawing 13] It is the map in which a relation (the passage quantity of gas flow Gb and amendment 
**** kg) j s s hown. 

[Drawing 14] It is the map in which the relation between air- fuel ratio change width-of-face 
deltaAbyf and a correction factor Ka is shown. 

[Drawing 15] It is the map in which the relation between the passage quantity of gas flow Gb, and 
amendment ****kg (max) and Kg (min) is shown. 

[Drawing 16] It is the map in which the relation between air-fuel ratio change width-of-face 
deltaAbyf and correction factors Ka (max) and Ka (min) is shown. 

[ Drawing 17] It is the graph which shows the relation between an actual exhaust air air-fuel ratio and 
an air- fuel ratio sensor output (voltage). 

[Drawing 18] It is a map the AFC based on the relation between amount Oof oxygen 
occlusion2SUM, and a downstream air-fuel ratio sensor output, and for malfunction detection. 
[Drawing 19] it is a map for the malfunction detection which is alike and due to the relation between 
the degree of catalyst temperature, and the amount type of maximum oxygen occlusion 
[Drawing 20] It is the graph which shows a time change of an air-fuel ratio sensor output and an 
exhaust air air-fuel ratio, and (a) shows output change of a downstream air- fuel ratio sensor, and (b) 
shows change of the exhaust air air- fuel ratio of an exhaust air purification catalyst upstream. 
[Drawing 21] a downstream air- fuel ratio sensor — it is the map in which the relation between 
difference and a catalyst de-activation degree is shown 26 output value 
[Drawing 22] It is the map in which the relation between the inhalation air content Ga and the 
amount of well generating oxygen occlusion is shown. 

[Drawing 23] It is the timing chart which shows a situation with amount Oof oxygen 



Page 2 of 2 



occlusion2SUM and control-objectives value 02SUMref 1 of an exhaust air purification catalyst, and 
02SUMref2. 

[Drawing 24] (a) is a graph which shows the relation between amount Oof oxygen occlusion2SUM 
(and the upper-limit 02SUMmax), and the amount Cmax of instant occlusion possible oxygen, and 
(b) is a graph which shows the relation between amount Oof oxygen occlusion2SUM (and the lower 
limit 02SUMmin), and the amount Cmin of oxygen which can be instant emitted. 
[Description of Notations] 

1 [ - A flueway, 13 / — An air flow meter, 18 / - ECU (the amount presumption means of oxygen 
occlusion and the amount presumption means of maximum oxygen occlusion,, an air-fuel ratio 
desired value setting means, an unusual judging means and a catalyst de-activation detection 
means),, 19 / — An exhaust air purification catalyst, 25 / — An upstream air- fuel ratio sensor 
(upstream air- fuel ratio detection means), 26 / — Downstream air- fuel ratio sensor (downstream air- 
fuel ratio detection means). ] - An engine (internal combustion engine), 4 - An inhalation-of-air 
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DRAWINGS 
[Drawing 7] 




[Drawing 8] 




[Drawing 2] 
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[Drawing 4] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s j lows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the method of showing change to thick shell rarefaction and its reverse of defining the 
storage capacity of a catalyst using the signal lambdaV and lambda_H of an oxygen measurement 
sensor of the front of a catalyst, or back, respectively delta lambdaV (t) = lambdaV (t) -1, LM (t) 
The air mass flow rate, t_S which flow also to = engine, therefore a catalyst = t_PS- (t_GV+t_GKH), 
t_PS = The phase shift time of both the measured sensor signal, t_GV = The gas pass time from the 
sensor ahead of K1-/LM= to the start edge of a catalyst, t GKH Gas pass time from the start edge of 
a =k2-/LM= catalyst to a back sensor, kl and k2 It considers as arrangement of = sensor, and the 
constant related to the volume of a catalyst. It is set as an amount to which storage capacity is 
proportional to the time quadrature of amount of integration delta lambda_V (t), and LM (t). The 
way this integration defines the storage capacity of the catalyst characterized by starting the signal of 
a front sensor by T O thick shell rarefaction or its time of changing conversely, and ending the 
aforementioned integration after period tjS. 

[Claim 2] The method according to claim 1 characterized by using the amount of k3 and delta 
lambda V (t), and LM (t) as an amount of integration considering k3 as a constant which shows the 
oxygen content of air. 

[Claim 3] The claim 1 characterized by setting LM (t) to all integration to the value LM (T O) at the 
time of the start of an integration process, or a method given in 2. 

[Claim 4] A method given in any 1 term of the claims 1-3 characterized by performing integration as 
addition of a value [ DISUKURITO / amount / of integration ] /, forming this value at intervals of 
predetermined sampling period t_AT, and calling for the addition number n as an integral part of 
fraction t_S/t_AT. 

[Claim 5] In the equipment in which change to thick shell rarefaction and its reverse is shown and 
which defines the storage capacity of a catalyst using the signal lambdaV and lambda_H of an 
oxygen measurement sensor of the front of a catalyst, or back, respectively t_PS = The phase shift 
time of both the measured sensor signal, t_GV = The gas pass time from the sensor ahead of Kl- 
fLM= to the start edge of a catalyst, t_GKH Gas pass time from the start edge of a =k2-/LM= 
catalyst to a back sensor, kl and k2 = it considers as arrangement of a sensor, and the constant 
related to the volume of a catalyst, and is t_S=t__PS. - (t_GV+t_GKH) 

Equipment which defines the storage capacity of a catalyst which it has the following, and the signal 
of a front sensor is started for the aforementioned integration by T_0 thick shell rarefaction or its 
time of changing conversely, and the aforementioned integration is ended after period t_S, and is 
characterized by the aforementioned time quadrature being proportional to storage capacity. Time 
[ to determine storage time t_S according to a ** type ] determination equipment (15) delta 
lambda V (t) = lambda_V (t) -1, LM (t) = integration equipment which calculates the time 
quadrature of amount of integration delta lambda_V (t), and LM (t) by considering as the air mass 
flow rate which flows also to an engine, therefore a catalyst (14) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method and equipment which define the storage 
capacity of the catalyst prepared in the exhaust gas way of an internal combustion engine. 
[0002] 

[Description of the Prior Art] In order to define the aging state or storage capacity of a catalyst, 
much the methods and equipment which used the signal of the oximetry sensor by which one side 
had been arranged ahead of the catalyst, and another side has been arranged back are known. That 
there is relation especially in the following explanation is the method and equipment which are 
indicated by DE-A -2444334 (US-A -3969932). This method is enforced in the internal combustion 
engine which has lambda closed- loop-control equipment, and in order to measure time in this 
method, the rotational frequency and the load are adjusted so that the gas stream which passes a 
catalyst may become fixed. In this case, in the 1st operational status which has the lambda value 0.95 
or 1.05, i.e., the value [ 1 ] shifted, an engine is driven until it reaches one storage state when a 
catalyst is thick operation (namely, when it is a value 0.95), or until it reaches at the storage state of 
another side in thin operation (in namely, the case of a value 1 .05). 

[0003] The predetermined time which shows that it is time until a catalyst is completely filled with a 
reduction exhaust gas component for that purpose or this component is completely lost by 
oxidization is needed. In fact, a catalyst stores oxygen rather than stores a reduction component. 
Therefore, in thin operation, the reduction component stored does not oxidize, but oxygen is stored. 
In thick operation, a reduction component is not stored, but the oxygen stored is consumed by 
oxidization of a reduction component. 

[0004] The two final states with the above-mentioned storage state of the catalyst in the 1st above- 
mentioned operational status on the other hand Therefore, the lambda value from which the engine 
shifted [ time / start / of the 2nd operational status ] in the other directions in 1 after shifting to 
whether it is filled about oxygen, or it is made empty, That is, the lambda value which drove by 1.05 
or 0.95 and was measured ahead [ catalyst ] by it changes in the corresponding direction, and it is it 
at the start time and it exceeds a threshold. The time from the time of changing in the lambda value 
direction where the lambda value measured behind the start time and the catalyst is governing the 
front of a catalyst, and exceeding the threshold of another side in that case is measured. This time is 
used as a scale which shows the storage capacity, therefore the aging state of a catalyst. 
[0005] Equipment for that has an operational status control unit and timing-measurement equipment, 
in order to enforce an above-mentioned method. 
[0006] 

[Problem(s) to be Solved by the Invention] the airstream and fitness which were set to fitness, 
respectively in order for especially the fault of this method to enable it to define storage capacity — 
laws - ** — a lambda - a value — it is having to acquire the operational status which it has 
Therefore, this method and equipment cannot be used by arbitrary steady operational status. 
[0007] Therefore, the technical problem of this invention is offering the method and equipment 
which can define the storage capacity of a catalyst in the arbitrary steady operation states of an 
internal combustion engine of having a catalyst. 
[0008] 
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[Means for Solving the Problem] In the method of showing change to thick shell rarefaction and its 
reverse, in order to solve the above-mentioned technical problem of defining the storage capacity of 
a catalyst using the signal Iambda V and lambdaH of an oximetry sensor of the front of a catalyst, 
or back, respectively delta lambda V (t) = lambda_V (t) -1, LM (t) The air mass flow rate, t_S which 
flow also to = engine, therefore a catalyst = tJPS- (t_GV+t_GKH), t_PS = The phase shift time of 
both the measured sensor signal, t_GV = The gas pass time from the sensor ahead of K1-/LM= to the 
start edge of a catalyst, t_GKH Gas pass time from the start edge of a =k2-/LM= catalyst to a back 
sensor, kl and k2 It considers as arrangement of = sensor, and the constant related to the volume of a 
catalyst. It was set as an amount to which storage capacity is proportional to the time quadrature of 
amount of integration delta lambda_V (t), and LM (t), and the signal of a front sensor was started by 
T_0 thick shell rarefaction or its time of changing conversely, and this integration adopted the 
composition by which the aforementioned integration is ended after period tJS. 
[0009] In the equipment in which change to thick shell rarefaction and its reverse is shown by this 
invention and which defines the storage capacity of a catalyst using the signal lambda _V and 
lambda _H of an oxygen measurement sensor of the front of a catalyst, or back, respectively 
Moreover, t_PS = The phase shift time of both the measured sensor signal, t_GV = The gas pass 
time from the sensor ahead of K1-/LM= to the start edge of a catalyst, t_GKH Gas pass time from 
the start edge of a =k2-/LM= catalyst to a back sensor, kl and k2 = it considers as arrangement of a 
sensor, and the constant related to the volume of a catalyst, and is t_S=tJ?S. - (t_GV+t_GKH) 
Time [ to determine storage time t_S according to a ** type ] determination equipment (15), delta 
lambda JV (t) = IambdaV (t)-l, LM (t) It considers as the air mass flow rate which flows also to = 
engine, therefore a catalyst. It has integration equipment (14) which calculates the time quadrature of 
amount of integration delta IambdaV (t), and LM (t). The signal of a front sensor was started by 
T_0 thick shell rarefaction or its time of changing conversely, and the aforementioned integration 
was ended after period t_S, and the aforementioned integration also adopted the composition to 
which the aforementioned time quadrature is proportional to storage capacity. 
[0010] 

[Function] When it is going to define correctly not only the value proportional to storage capacity 
but storage capacity, the amount of k3 and delta lambda JV (t), and LM (t) is used as an amount of 
integration as that a constant k3 indicates the oxygen content of air to be. 

[001 1] It is effective if multiplication with this value is performed once after setting LM (t) to all 
integration to the value LM (T_0) at the time of the start of an integration process and integrating 
with amount delta lambda_V (t), in order to simplify calculation. 

[0012] It is desirable, when it finds the integral as addition of a value [ DISUKURITO / amount / of 
integration ] /, this value is formed at intervals of predetermined sampling period t_AT in that case 
and it asks for the addition number n as an integral part of fraction t_S/t_AT, in order to make digital 
data processing possible. 

[0013] According to this invention method and this invention equipment, it does not need to carry 
out the test run of the utilization-time internal combustion engine specially, but the advantage that 
each steady operational status by which the phase shift between the signals of the sensor before and 
behind a catalyst is detected can be used is acquired. Although attention is called here, in steady 
operation using the new catalyst, this kind of phase shift is undetectable. Since a catalyst changes 
good, the sensor arranged behind a catalyst is because a lambda 1 is shown continuously. However, 
if aging progresses and the storage capacity of a catalyst decreases, the buffer capacity which 
absorbs oxygen and emits oxygen between the thick modes between the thin modes becomes less 
enough, when the value of an entrance side changes in the result above-mentioned mode, by the 
outlet side, a value 1 cannot be maintained continuously but, for the reason, the phase shift between 
above-mentioned sensor signals can be detected in the usual lambda closed-loop-control drive. 
[0014] Furthermore, according to this invention method and this invention equipment, the above- 
mentioned phase shift of a sensor signal does not serve as a scale which shows the storage capacity 
of a catalyst directly, but the advantage that attention is also further paid to gas pass time is acquired. 

[0015] This invention equipment is realized using the microcomputer programmed by corresponding 
preferably in fact. 
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[0016] 

[Example] Hereafter, this invention is explained in detail using the example shown in a drawing. 
[0017] The determination equipment 17 which has lambda sensor 13.h and the integration equipment 

14, the time determination equipment 15, and the multiplication equipment 16 of the back prepared 
behind lambda sensor 13.[ of the front prepared ahead of the engine 10, the catalyst 11, the air mass 
sensor 12 arranged ahead of an engine 10 and the catalyst 1 1 ] v and the catalyst is illustrated by 
especially draw ing 1 . The trigger signal from the time determination equipment 15 about a start and 
end of the signal lambdaJV from lambda sensor 13.v and integration of the signal about the air mass 
flow rate from the air mass sensor 12 and the front is supplied to integration equipment 14. Signal 
lambdaV and the signal lambda_H from back lambda sensor 13.h are supplied to time 
determination equipment 15. 

[0018] In addition, about especially signal lambda_V, it is important that it changes in proportion to 
a lambda value. This is because integration equipment can grasp receipts and payments of the 
oxygen of a catalyst 1 1 correctly by it. It is not necessary to change with lambda values to alignment 
about signal lambda H to it. The gas behind a catalyst of this sensor is because it is used only in 
order to detect whether change through which it passes is shown thickly from the rarefaction from 
the lambda value 1, or the lambda value 1. About this, although there is a difference of a grade 
according to the kind of sensor used, the voltage signal of the sensor which changes with lambda 
values nonlinear notably can be used directly. 

[0019] In order to explain the function of integration equipment 14, time determination equipment 

15, and multiplication equipment 16, drawing 2 is used first. In this drawing and the following 
explanation, it is shown at the time by T, and the period is shown by t. 

[0020] The lambda value signal lambda_V which shows a fast change in drawing 2 is shown by the 
solid line, time T_ — from [ that the signal of front sensor 13.v is thin at 0 (a lambda value is larger 
than 1) ] - being thick (a lambda value being smaller than 1) — it progresses rapidly time T_ - an 
opposite leap is performed by 1 A gaseous mixture becomes thicker and thicker between T_0 and 
T_l at the two times, it — corresponding — time T__ — a gaseous mixture becomes thinner and thinner 
in the period to T O at the time of the degree following 1 

[0021] the signal from back sensor 13.h — time T_ - it investigates whether it is no longer a thin 
value similarly after [ 0 ] at which time In this case, after the anterior part (gas front) of a thick 
gaseous mixture passes front lambda sensor 13.v first, it is cautious of period t_GV being needed by 
T_GV the time of reaching a catalyst. A gas front changes the property within a catalyst. Since it 
oxidizes by the oxygen in which the thick component is stored, a boundary is because it exists 
between [ instead of between thick exhaust gas and thin exhaust gas ] the exhaust gas of the lambda 
value 1, and thin exhaust gas. Period t_GKH is required for this front to pass the distance from the 
posterior part of a catalyst and a catalyst to back lambda sensor 13.h. At this time, the lambda value 
of a back sensor progresses rapidly to a value 1 from the value of a thin gaseous mixture in T_GKH. 
[0022] Next, it investigates when the signal of a back sensor progresses rapidly to the value which 
shows a thick gaseous mixture from a value 1. In this case, storage time t_S begins from T GV at 
the above-mentioned time, and it is cautious of changing a thick harmful-gas component by emitting 
the oxygen which the catalyst had stored in this period. In this case, an oxidization process is 
assumed to be what is carried out to homogeneity covering total storage volume. In this case, if 
period t_S passes, the boundary between thick exhaust gas and the exhaust gas of the lambda^ value 1 
will come to the start edge of a catalyst exactly. Gas pass time t_GKH is needed for the thick exhaust 
gas which furthermore flows reaching from the start edge of a catalyst to back sensor 13.h. this 
period — a time — T PS ~ ending ~ if — back — the signal of a sensor progresses rapidly to the 
lambda value which shows thick exhaust gas from the lambda value 1 

[0023] time T_ — period t_PS between 0 and T_PS can be measured easily It is because this is the 
phase shift of the signal of both sensor 13.v and 13.h. This period is obtained by adding period 
t_S, and t_GKH. The following formula is materialized about storage time t_S which finally poses a 
problem. 
[0024] 

t_S=t_PS-(t_GV+t_GKH) (1) 

Amount t_PS is measured in this formula and gas passage period t_GV and t_GKH are calculated as 
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kl/LM or k2/LM from a constant kl, or k2 and the air mass signal LM. The value of a constant is 
related to geometrical arrangement of an exhaust gas way and a catalyst, and a catalyst and the 
distance of a sensor. In this case, it is assumed that the air mass signal LM (t) is regularity between 
the effective whole period. This corresponds by good approximation, because, almost steady 
operational status — existing — time T_ - the period between 0 and T_l is because it is usually about 
1 second in drawing 2 About LM, the value LM (T_0) is used by this example. 
[0025] The actual storage capacity SPV of a catalyst is called for by integrating with the amount of 
oxygen stored in the period, when the amount of oxygen consumed between storage time tJS when 
thick exhaust gas is supplied, or thin exhaust gas flows. Therefore, the following formula is 
materialized. 
[0026] 
[Equation 1] 
TOftS 

SPV=J (k3.AA_V(t)-LM(t)dt (2) 

WTO 

[0027] However, delta lambda_V (t) has value lambda_V (t)-l, and k3 shows the rate of the oxygen 
in air. integration — time T_ — it starts by TGV the time of the gaseous mixture measured by 0 
reaching a catalyst — not having — time T_ ~ it is started by 0 It is because a gaseous mixture 
effective in the quantity-to-be-stored change within a catalyst is detected from this time. 
[0028] As already explained, it is significant to set LM (t) as the predetermined value LM (T_0). 
time T_ - other values measured between 0 and T_l can also be used The value of a constant k3 can 
be arbitrarily set as 1, when the exact amount of the oxygen which can be stored does not pose a 
problem but only the amount proportional to exact storage capacity becomes a problem. In this case, 
the following formula is materialized. 
[0029] 
[Equation 2] 

TOrtJ 

SPV - LM(T_0) - ( AA_V(t)dt (3) 



r_P) - ( 

t=T( 



;=Tp 

[0030] When processing data in digital one, integration is formed of addition of the augend formed 
after progress of predetermined sampling period t_AT, respectively. In this case, the sampling of a 
n=t_S/t_AT individual, therefore an augend are obtained in storage time t_S. (2) The following 
formula is materialized from a formula. 
[0031] 
[Equation 3] 

SPV « Z 1 k3 - AA_V(T_m) • Ltf(T_m) (4) 
m=l 

[0032] (3) It is [0033] as easiest addition formula from a formula, 
[Equation 4] 

n 

SPV = LM(T_0) • Z A*_V(T_m) (5) 

[0034] ********** ( 4 ) and ( 5 ) „ setting „. T m _ time T _ „ the samp ii ng t i me between T_0+t_S is 
indicated to be 0 at the time 

[0035] Above-mentioned explanation is thickly [ thin shell ] applied about the leap through which it 
passes. In drawing 2 , although exact time transition about what it passes thin and is conversely 
progressed rapidly is not shown since thick, it is clear that an above-mentioned process is repeated 
by the mirror symmetry by the same time pattern to the straight line of the lambda value 1. 
[0036] Next, how to determine the storage capacity of a catalyst 1 1 as drawing 3 using 4 is 
explained. This method can be enforced with the determination equipment 17 of dr awing 1 . A 



Page 5 of 5 



formula (5) is used by this method. Before being started first, the defective counter FZ and the 
inspection counter PZ are set to zero, respectively, and the defective flag FFL is reset. 
[0037] Processing of drawin g 3 is always started, when the steady operational status of an internal 
combustion engine 10 exists and the defective flag is reset. s3 is first passed from Step si. The 
concrete content is shown in drawing 3 . In these steps, the change to the thick shell rarefaction in a 
front sensor or its reverse (phase change) is stood by. When change of this kind occurs, the value LM 
(T O) of the air mass flow rate signal LM (T O) is measured, and various values are calculated based 
on this value. 

[0038] Next, the phase change in a back sensor is stood by. When this kind of phase change does not 
occur within a predetermined period, processing returns at the start time. This period is 0.5 to 3 
seconds typically with regards to the operational status of an engine. During the whole term until a 
phase change occurs by the back sensor, the signal lambda V of a front sensor is sampled for every 
time interval t_AS, and all the sampled values are stored. Above-mentioned explanation is 
equivalent to s7 from Step s4. In Step s8, the sum total is formed according to a formula (5) using the 
stored value. 

[0039] Next, a defective routine continues and the content is indicated by Steps s9-sl5. The storage 
capacity first calculated at Step s8 is measured with a threshold. When less than a threshold, the 
increment of the defective counter FZ is carried out. When 5 times of defects are detected among ten 
measurement (counting is carried out by the inspection counter PZ), processing is ended by telling a 
defect. When that is not right, it is again started from the beginning. It does not explain how this 
defective information output is performed concretely here. Only the method of how the value about 
the storage capacity of a catalyst is acquired is important, and it is because it does not become a 
problem about for what purpose it is used after that. 

[0040] In the defective information step si 2, in spite of having already detected the defect, in order 
to prevent that processing is newly started, the defective flag FFL is set. This flag is reset when 
catalysts are exchanged in a repair shop. 

[0041] The flow of above-mentioned processing can be changed to various methods. It being 
important for processing of this invention is only calculating storage capacity using the amount of 
the oxygen which is absorbed or is emitted between period t_S required to empty the oxygen of a 
catalyst or fill oxygen for a catalyst, and this period. The start of this period is determined using the 
time of the phase change in a front sensor, and it opts for the end of this period from phase shift 
period t_PS defined as mentioned above, above-mentioned gas passage period t_GV, and t_GKH. 
[0042] An above-mentioned method and above-mentioned equipment function especially that it is 
made to detect storage capacity good, only when [ in / a front sensor / in the shift in a back sensor ] it 
passes thick shell thin, respectively or belongs to the shift to the reverse, that is, it was absorbed in 
that case — it is - it is - since the integration which defines the emitted amount of oxygen is 
performed only by crossing it to comparatively short operation time, it is accidentally crossed and 
extended to shift of a large number in a front sensor, or it is not expanded accidentally and only 
independent shift corresponds to a back sensor Since this condition is kept as certainly as possible, a 
judgment of Step s6 is made. 
[0043] 

[Effect of the Invention] According to this invention, in the arbitrary steady operation states of an 
internal combustion engine, the storage capacity of a catalyst can be defined so that clearly from the 
above explanation. 
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PRIOR ART 



[Description of the Prior Art] In order to define the aging state or storage capacity of a catalyst, 
much the methods and equipment which used the signal of the oximetry sensor by which one side 
had been arranged ahead of the catalyst, and another side has been arranged back are known. That 
there is relation especially in the following explanation is the method and equipment which are 
indicated by DE-A -2444334 (US-A -3969932). This method is enforced in the internal combustion 
engine which has lambda closed-loop-control equipment, and in order to measure time in this 
method, the rotational frequency and the load are adjusted so that the gas stream which passes a 
catalyst may become fixed. In this case, in the 1st operational status which has the lambda value 0.95 
or 1.05, i.e., the value [ 1 ] shifted, an engine is driven until it reaches one storage state when a 
catalyst is thick operation (namely, when it is a value 0.95), or until it reaches at the storage state of 
another side in thin operation (in namely, the case of a value 1 .05). 

[0003] The predetermined time which shows that it is time until a catalyst is completely filled with a 
reduction exhaust gas component for that purpose or this component is completely lost by 
oxidization is needed. In fact, a catalyst stores oxygen rather than stores a reduction component. 
Therefore, in thin operation, the reduction component stored does not oxidize, but oxygen is stored. 
In thick operation, a reduction component is not stored, but the oxygen stored is consumed by 
oxidization of a reduction component. 

[0004] On the other hand, the two final states with the above-mentioned storage state of the catalyst 
in the 1st above-mentioned operational status should follow, and be related with oxygen. After 
shifting to whether it is filled or it is made empty, the lambda value which drove the engine from the 
start time of the 2nd operational status by the lambda value which shifted in the other directions in 1, 
1.05 [ i.e., ], and 0.95, and was measured ahead [ catalyst ] by it changes in the corresponding 
direction, and it is it at the start time and it exceeds a threshold. The time from the time of changing 
in the lambda value direction where the lambda value measured behind the start time and the catalyst 
is governing the front of a catalyst, and exceeding the threshold of another side in that case is 
measured. This time is used as a scale which shows the storage capacity, therefore the aging state of 
a catalyst. 

[0005] Equipment for that has an operational status control unit and timing-measurement equipment, 
in order to enforce an above-mentioned method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of equipment which defines the storage capacity of an 
internal combustion engine and a catalyst which has a catalyst. 

[Dra wing 2] It is the diagram which carries out outline illustration of the time property of the lambda ' 
value measured by the sensor the front (solid line) of a catalyst, or behind a catalyst (dotted line). 
[Drawing 3] It is a flow chart view explaining the method enforced by the equipment shown in 
drawing 1 . 

[Drawing 4] It is a flow chart view explaining the method enforced by the equipment shown in 
drawin g 1 . 

[Description of Notations] 

10 Internal Combustion Engine 

1 1 Catalyst 

12 Air-Content Sensor 

13. V Front Lambda Sensor 

1 3 .h A back lambda sensor 

14 Integration Equipment 

1 5 Time Determination Equipment 

16 Multiplication Equipment 

17 Determination Equipment 
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DRAWINGS 



[Drawing 2] 

Fig. 2 
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[Drawing 3] 
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Tgfcv^m: i lis 3 ^f>ii^^^x^iffi LittSo 

0 5 (E) iC^bfc-fcolC; Hit 2^lCfeVATH2M^5 4 C» 

H#Mt 3 let,' ^2«I5 4fr&B*&£tJ#;*#iBfflU*&«>, 05 ( 
D) {C^Lfe^e>iC, i2ilTMIi:bt>t6 8©ffi^Voxs2&0 y^Srj^ 

*|fefce>y~>£^ftK:£ffc'r$. fcfc, HMt 2~t 3^©#i5:f 2^- 
K (Mode=2) VL&tt&ftWl-tW&o 
[0 0 8 1] 

a±<D£DiZ, mi, 852%- K (Mode=l,Mode=2) tCfc^tti:, H 1 MM 5 

3 # {c mm * m m t * bb# * t* mm & mm * % 1 1 % iz , $ 2 5 4 # 

[0 0 8 2] 

Hit 3(CT, f2Ji!!lT^ljtt>f-6 8(Dm*Voxs2^U y^&S^il 

u % y v^-um 1 u y^«e«RjticiW»-rs. z.mm 1 y y^jwutau- #1 , 2 

9 7 Wiff«* 2002-3094352 



•A • | c 

#20 02-20 1544 
[0083] . 
5 3 <Z>M§#|i?|£l MM 5 3 iCHAtS^lHCCOCif^taCif^tl 

&sfr<^ fins 3*^u 7fm©^x«ffii^, HMTK 

ZLCD.^M t 3 ~ t 4 ra©f^|& S»3t.-K' (Mode=3) JC ^ £ f^ifr £ 
[0 0 8 4] 

*mmti. frfr&f§Mt 3~t ^ICfc^T, «T©J:olCLT3|llty£5 3 
©S^C^I^icSC S Cmax£^*i?f|P&jl:g;C SCmax3£ UTj£3£-t5. fiP*> 

, i iii±«^$:$i u ^^^Mtci^ufc^jt 3^, mimmr 
> nam, jkT$rtm2izm^Tmm»jkMM(nmm&02zn&^z> t t%ic 

[0085]' 

mi] . 

A 02= 0. 2 3 • mf r • (stoich - abyfs) 
[0 0 8 6] 

im.2] 

C SCmax3=E A02 "(KlSI-t = t 3~t 4 ) 
[0 0 8 7] 

iifa^nc^r, n ro. 2 3j &*%*iz^&nz>mm(DmAm&~e&z> 

„ mf r (ItmMWtsample) p^(7)»«*f»F i £>£ft*-e& U , s 

toich&mm£M& <mz-lt, 14. 7) abyfs&m£B#5gtsample{C& 
^Tm±mQM&^yV6 6t,Z£Vfa&ZnfzQMktA/FV$>£ a abyf 
slilulHm^ m$ tsamp 1 e ft (Z)*±^^J:bi2 > ^ 6 6 tC J: U ^ ft £ -ft £ »it A 



O Q 



mSFSS 900 9. -3 094352 



#20 02-20 1544 

[0 0 8 8] 

Z®milZ7jiLtzj:?K. m^TOtsampleWc7)WiC7)^lt*mf rtC, & 
« $ IX A / F fflai^Ilt^ 6 «M (stoich - abyfs) £HtD£3 

(mmmmvm^A) A02^#*^ti^ o fit, mzK^Lfc&oiz, mmm 
mmmti. a 02 & mm t 3 - t a Km o x mnt zztz, wi5 3 

^C»P«*C SCmax3##££ ■ Hffi$;h,£ 0 -<7)J;e>&C, §: 

i:fc^Cf|^I / #$nT V^§^^ $:^lJMLT) i^iitliC S Cmax3£#££-t& 0 
[0 0 8 9] 

v^kix-tmKmt^&t.. *'mmt, ms^-v (Mode=3> tut^jc^^^ 

^Mi:b-fe>^6 6(Z)m*vabyfs(Z)#$:^mvabyfsRtC^ML : fe^ Hil± 

[0 0 9 0] 
ft, I^S*^«;i*Cmaxall®^#*^ 

CmaxallcD«vh3<&SJ3;£ (WI5 3M2«I5 4 .(IISI) tf) 
[0 0 9 1 ] 



9 Q 
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#20 02-201544 



[0 0 9 2] 

fit, tit 5lc«;St, $2jK£5-4®g|«i$I&ti: r o j 

1 3~t 4(Dmz. stfttmcvmisX^&mmz^iztt&t&t: 

(cjftmt- si-^c, tit 3~t 5(Dr B i<z)^i^5 3 cD±^©^m^airs 
i^i:bj;»; : fe;u^^4^mfc$ifw$4i-g> 0 nit4~t smoftmzmi 

^- K (Mode=4) fC£tt£#ifr£0?,S° 
[0 0 9 3] 

.#^gtt v fit 4~t 5^^^CSV^T, ±SB*^C^«SCSCmax3$:^^ 

£ mUteTtm 3 & tfTfBE 4 iz «fc U^^tiS Itm e> 3 a T\ H2i 
^5 4©§^^PM*CUF n .ax$:S^:i?^^*CUFD,ax4^LT»m ; Jf 

[0 0 9 4] 

[Ht3] 

A02= 0. 2 3 -mf r • (stoich - abyfs) 
[0 0 9 5] 

[mi 

C U Fmax4= 2 A02 (gffl t = t 4 ~ t 5 ) 
[0 0 9 6] 

Hit 5(CTv^2WTMttt>t6 8<7)ffi#Voxs2 : tfy->£^-riB 

* r\ mif4* 9. 0 0 2- 3 0 9 4 3 5 2 



#2002-201544 



l«6l5 3©iMItt TOj ^oT^S. lot, Hit 5J^p$JCfc^T 

"f-jB^f? 'J — y%7&'t4&lz.$Ei£'?4> 0 3©HIt 5~t 6Rg<£>#If£ll5^- K 
(Mode=5) lZ&tf£ftm£U$$ a 
[0 0 9 7] 

3 caS^iHMiC S Cwx&Jft:fc|M$IRjB*C S Cmax5i: btl^t4„ HP 
*>, ^ii!lTMMt >if6 7 ©ffi^Voxsi^u ->^0Jt&^-tlli:^o 

LfcZtZMM-t&frti. |It5~t6it©^ Tia^s^tfTIHmeicS 

ifi5:l^MliC S Cmax5t btM ■ ItHtS. 
[0 0 9 8] 

Cl!(5] 

A 02= 0.2 3 • mf r • (abyf s - stoich) 
[0099]\ 

[1*6] 

C S Cmax5 = -S A 02 (gRIft = t 5~ t 6) 
[0100] 

z:'©»5'»C^UfeJ:^JC, 'm^^Ktsample[^C0Pt|^*(Z)^ftSm f r tC, ffi 
KA/Ffflai»i^f,0g| (abyfs - stoich) &3tESd£f, Bffi 
^^^tsample{Cj3^5^C7)«J*7!)^^^tl, 3 ©-2&©itt&*K:i8£RCDM 

tit 5~t 6 izm^xmn't&z tx\ mii5 3oMii^ r o j x 



Q 1 
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6©ffi*jcsv^T i mm±mm^mitt>m 1 y->£mK;wii2*iTv^ 
r t £ jpjM l t ) m^mmmmm esc maxs & jtjrr & „ 

[0 10 1] 

tit 6{CT. miMMTmQm&1zy?G 7C0ai*Voxsl^U ^£^18 

y t» u - y&Qm&x feot iffsan 1 u - > jcutiy^ftfes ±& 1 1 

P&EftC SCmax{Cg|MLT^^> 0 lot, H 1 5 3 % (£ U - > &£$*i:fc 

rtL^2^5 4^{cmA-t«> D mmt 6<Dm&iZiS 

^Ttt, H2M^5 4 C7)^P«*» T Q j t^ot^^o tot, t 6 R 
l^lCfe^T, f2il5 4|*i©ii||RlIli roj ^e>Jf*LMtt> »Jt7{C 

xmikmmmmmcuF^xizm-t 10^, nit 7 kit, 021154 

&^6^-K (Mode=6) ^ttSff^P^o 
[0102], 

*^fi«> ^Sl^It 6~t 7figtC£lvT : fo, «Tffl<t9{CLtl2il5 
4 tf)^*^i|P»*C U F MwZttUnWtM&C U F max6 1 IT Jftfcf 6 . BP 

TIB^7^t>*TSBE8icSvAT«PM4©^l:*A02$:^ai-r€>i:i:%(c 

L> IWM t 7 T ©a^ffl £ iicii^li C U F max6 £ L T H ft t £ „ 
[0103] 

[1*7] ' 
A02= 0. 2 3-mfr- (abyfs - stoich) 
[0 10 4] 

CifcS] 

CUFmax6=S A02 (Et^t = t 6~ t 7) 
[0 10 5] 



mt^aa 9 ft O 9. ^ 3 0 9 4 3 5 2 



#2002-201544 

mmmAcuFmzxe^m^t^o fit, mMt nzzmmizwAz 

tWLQBik -fe y -y- 6 6 # MS X & z> is^ip % , &, t <d m 9 "t § ^ & m 

[0106] 

((vabyfsL-vabyfsR)/dvref) < a 

[0 10 7] . • 

iSBEgo^ja^dvrefli, 0 3 L £ J: O C m±^$£i£-fe >1t 6 6 # 

stoich/0.98) T&£££#|i?S±^£M:1?>-t>-6 6 <7) m#vabyfs<Z)>fjI h 
«A/F^1 U ^£$Sifc (stoich/i.02) T*&$>£g<DmMi±ffiQMft-te 

[0 10 8] 

*±?5f££$*ft 6 6<2)^«^T-f 3£> 0 3 JC2 ^Jia^LfeJ:?^ (01* 
±^m-fe>-9-6 6 7b^mi-^^^ll^©»itA/F<7)a^Mi:fc (stoi 

ch) fr^<Dm®mztt^&mm±faQMft-zy-v-Q Qon^jm^m^^^mtt 

[0109] 

£ Sil^M tit y 6 6 (7) m ^7 vabyf s©1g^*&^ $ tl T V \ £ ^tfcvabyf sL©^ 

t^i««4:^«sjt*^i u v^^mitizmm^nx^^miz^^m±m 

6 00m*vabyfs^)^i}^)^^M$tlTV^5^i5(vabyfsR(D#i:(D^( 
vabyfsL-vabyfsR)li % S±m£#$i£-fe 6 6 CO^t^jiff ^£ SC$ivjN 3 < & 
<g>„ $-a-t*U£, MMdvref(7)^ilC^fi--g>iSM(vabyfsL-vabyfsR)®1||c7)l:b^((va 
byfsL-vabyfsR)/dvref)ti^±^S|Sit-fe>-9- 6 6 0£Mfc#}i?T-<h§> lCl£vvh3 



O Q 
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[0 110] 

m \Ztt? Z> MM (vabyf sL-vabyf sR) 0j$.(Ditm ( (vabyf sL-vabyfsR) /dvref ) ± 
[0 111] 

#V^\ H;l J2«I5 3 ,5 4 UT V^fr^fr ^Ttf) J: 

^icw^s, iiii5 3tc-D^T«, k$ni5 3<Dm*mmm 

MMC S Cmax3^m 1 il^ftffSliiC S C RdnJ^Tl:fe^ ±1311 
1 M£l 5 3 VmXMmmmAC S Cmax5#fi 1 M^Mfc¥!!j£MMiC S C RupJ^ 
TT'&Sfr 1 ^ &t>*±IBft^:^®^*C S Cnax3£±9ZWc±Mmt , RMAC S 
Cmax5(7)^ia-t:-fe^l M^5 3 ©^i^tiillC S Ciax (=(CSC 
max3+C S Cmax5) / 2 ) #H 1 jttjK^-ffcWSiUPffltC S C RaveJ^TT?feS*>^ 

[0 112] 

CSC Rdn&TTfc* w fc, ±IBft^Bfci|lft»*C? S C«ax5#H 1 M^ttf'JJt 

H 1 M^Mb?M*mfflC S C Rave&T-e&S Z £ tf), Mtl^^^ Lfc £ £ 
{C, MM'JW(C^1M^5 3^ftbfcfe(Z)^^f^o ^£>l§£\ _hSB3o(7)^ 

#tf>o*K ft«cD^o00^fcit«5ibfei:#{c^im^5 3#£Mf:L££: 

•9-6 6^MS-efeSi:W^$4^ / TV^6^^ctt, #g|gtt3l l 5 3##fc-b 
[0 11 3] 

JI2JM5 4 iC^T^ Jt3BS2itt«5 4<?>**ift*iRW*CUFM 
x4## 2 llfftHlillC U F RdnJgTFT*& S jb^*V ±IBH 2«54(Z) 



■3 /I. 



mtfFa* 2 0 0 2-3 0 9 4 3 5 2 



#2 0 0 2-2 0 1 5 4 4 

MXmmWiMAC U Ei«ax6^2Mff«l$iCUF RnpJKTT*S^ 
j&\ &0U^**IfcJltlft»!*C U F«ax4i:±8BS2S^:|ft^l»ji»C U Fmax6tf) 
¥W^§|2«5 4 <Z)^S^Sti(RIiCUFMx (=(CUFmax4+C 
U Fmax6)/2) ^l2«I^tfl|l?f C U FRaveJKT^ife.-S^.^S:^ 

[0114] 

CUFR dn^T-T? Jl®ft*l*iRlR}ic*C U F.«ax6#& 2 «ft$#f t*!|}£ 

i2il^flgi|i«CU FRaveJ^Tt^Sifc®, #lxfr#j*£ U fc 

> £tHfttlC&2#(tt5 4tf£MfcL£%CD£«5tlt-£o £<Bt§£K:;fcV*T*u _tfE 

ft b £ h ¥!l^-r £ i 5 {CffSlTt) J; < > IH 3 o©^#£T#k£ L tc £ H IZ (D 
2«I5 4^M^:tfe^ffi^•t^J;•9^C#^LT%i:V^ 0 fe£U 

[0 115] • 

Htc, "*i\»2««E5 3-,5 4.&-o©««SI1ti:*«iL^i:SK: 

[0 116] 

[fU 0] ' > 

CSCmax+CUEmax g CRave 
[O i l 7] 

Wtl 0(D&miZ£tf£C SCmaxlZC SCmax3XlZC SCmax5(Diiimfr 
IcmMLT&^K. IM1 0<a£3C^£CUFmax{j:CUFmax4X&CUFni 
axS^fatlfrfCg^LT&i:^,, £i2tf>C RaveJ-j;, ^ 1 «!l5 3 tf2i!l5 4 



miff** 9. 00 2 - 3 094352 
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iiiiffliii mm±ik<D£itmjsimmm &±#, Pittas 

[0 118] 

ffiOftmiZ-D^T. t^|J|IIg7 0©CPU7 l^fTf^jV-f > 
[0119]' 

C PU 7 l tt, 06i:ibfeS»«MIF i otf-'w, RVfmmmMoymm 

$ixJ£> BTDC9 0" Ck) t&&&K, W)MLmi^&£o\Zt£^X^& 

9 tot, fts^^tt <d v^y? ft mt>mmffife ^7>^ic^l cpu 

7 1 &7o^y 7°6 0 0^^Ma^r^^LT^^^7° 6 0 5 tCJt<^ 1770-^ 
-#6 11C J: UltilStlfcP^A^SAFM^, x> S/>11I^MSN E £ ICgVN 

[0120] 

&V*T?, CPU 7 niX^^-7°6 1 0 lzm&. S«MM*FbaselC^iS[K 

HM*f i £ LT|g^l-s 0 z^ffcKtfHfii, itsm n. ooj t*&v, & 

. 0 0j a^C0m^#lC|S^$4a§ o #C^7!\ CPU 7 1 S7f>y7°6 1 5 £j§ 
fr. n^v^Q l 5 {CTIUSMM*f*F i <DmM*m.tt?Z>fc.tb(Dt%7KZ 
>f>i/i^.^3 9[CMlT|T9 0 -e©^, CPU 7-1 ^ r 7° 6 2 0 oi 
f0K©»Wi^ffImf r.iCi»«|fiF i ZMTLfzm*. $t£& 
M»*tt^ffim f r lC^£*S d 3(Z)MMS*^fflm f r li, S 
^^®)l*(Z)^;aiC0l^(CMV^tl«> o ^-©fL C P U 7 1 tiX-r f 7*6 9 5 tCifl 



q a 



mi.PW 9 on?.- 3 0 9 4 3 5 2 
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[0121] 

pu 7 1 itmTK.'BLf=.ji-*>%ffii£ftfflommmcm*j%LmfiLx^& 0 

*79^XHAN<zMft# roj -.cpfcttvritSfrs. M^Mbfil^S^ftp? 
^yxHANii, <ke>tc, -etfHiitf rij ©££M^&Mb#I^©£#>ic 

[0 12 2] 

v**, QMstyj- ^^v^um^^miivx^^^fDtLxwim^m^^ 

CPU7 1iUf'>7"7 0 5}Ct ryesj fcflSltXf 7 ^"7 1 0 (Cii 

^fUfPSvafsfb^OOfn (vabyfs + vafsfb) 3 IZyjk L ft V y ^"KlSV^T^SIf 
SifctC.J:»J, Wj&K:fctt&»ljR»5 3©_tMWM»i:babyfsl&^^ 
£. . 
[0123] 

#uc, cpu 7 ittxf>y^7 1 5(cii^, ilj^MNxhn-^ (nis© 

k-N) Ztftm#tofc±mWfflW%&M&*W&l?fo1rzz£lz J: U, W,£#v 
e>N^hn-^|&©1»W.«l»«3|&*,Fc'(k-N) ffiNte, [Wilffl 

©#MtC*. *3&£ 25^ « iaffilKlfc-fe 661 -e©gggt^c «fc »J H 

[0124] 

3©<fce>fC, ^A^N^ N D-*flfr©«ft*5»#*&*F c (k-N) 



Q 7 



mi*** 9. o 0 9. - a 0 a 4 3 5 2 
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fes^^tc, i%m&frt>N* hu-^m(DmMA^%Muc (k-N> &_t^ 

<JDxf 7 6 1 ©fflilAFMi:, x>s;>|g*KjSa!N E £tGgVM:3<#) 

6ti (M/t«> i77D-i-$ 6 1 (D&jiAFM^-ftmnwtimzmLfrmz 

AM 7 3 p*HCfaH£*lT^£ 0 
[0 12 5] 

?k^X\ CPU 7 1^^7*7 2 OlCit*, 5M^f^^^N^ hO-^Btf(Dlf 

P^iMA^MMc (k-N) MB#,£^nx hn-^la(7)^jc|3^-g)@^ 

«fcabyfr (k-N) (3<7)MT?&, ^l&^Mirtstoich) T-|jfc?-S Z tiZ J: 
W^*^NX hn-^|ffCD@«p«gM^^*F c r (k-N) 
LT> CPU7 UiXf^7°7 2 5^CI^tg^1|»TOIFcr (k-N 
) fr^ftWMfcmmF c (k-N) ^MCfcli&lfMW^S^DFc^ 

ffiftiz&&2t\fzMn(nj&^iift$:mt&tft& 9 mz, c p u ? i i±xf7 7° 

7 3 0 (Cii^, TIHI5[ 1 1 icavxT^ib^-i' - FA^y ^MlEftD F i $:^«)-g> 

o • ■ 

[0 12 6] 

mi i] 

DFi - (Gp • DFc+Gi • SDFc) ■ KFB 
[0 12 7] 

±$mi i icfc^T, g v \,t¥.tom%.ZftfcSkW>fs(>. G i 

^«^^f^>T^S 0 fcfc, ^ 1 l©^KFB«o:>i;>|l}^iiSNE, M 

mfomAQ%mMcm\z&*)^Mt^&z\tiimmx&&t>\ zzxi* ni t 

X*r*j-fl 3 5tCT35*r§tl«.- ; BP^ CPU7 1 Xf77°7 3 5fCT^<7) 
1$ j&tC £ ffi MM&ii&S^ D F c (73 SDFcCJ:EXf77 1 7 2'5 

* « m*F3* ?. 0 0 2- 3 0 9 4 352 
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[0 12 8] 

&±ic j; y , $«Sit 7 >r - FA v v liiES d f i tf&mmftMW^ & y & 
4%, r<z>£«5it7-f - K.Ay ZffilEAV F i ^|rf^tfeH6©xx>v^6 l o, 
WXT7^6 1 5{Ci:y»M*lCMBfc3ft£<aT\ Nxhn-^i©» 

[0129] 

y"7*7 0 5 0W£f$lCfcVT, «Jtb7^ - FA> ?fW#|l£##* 
JE££T*&-5£, CPU 7 1 tt'H;*7 t '5/:/7 0 5 KIT TNoj ^^LT^f7^ 
7 4 0tc5i*, Mtt7 - KA'^y ^iMiD F i • r o j tCtfcJtU ^ 

7^7 9 5JCji/uT**;i/-^>?:-H.^T-r-5 D Z0)&?iZ y £j$it 7 >f - F A 

- K^y**t.iE4DF i .& roj tbt»t WSt* F base) ©ffiiE 

[0130], 

^liM»tt>t6 7 CD m^jVoxs HCS < Skit 7 -Y — K/W 
rot^Y-M-^IBtPKJ:';, iJ-^-M - FAy # f&JH&vaf sf b# 
[0 13 1] 

CPU7 1H tf7^f - FA>y ^MMvafsfb SMC, 08{C^b 

fc)i-^yzmfem3(omMmzMfiLT^z> 0 tot, mji<z>*>f s^icfc' 

c P u 7 l li^.f*; ^ 8 o o ?>ffii ^f>v78 o stcii^ 

K/^^ftJff^ff^SLr^-BA^^&W^*.- I^y^-f- FA 

7 # ftJfH&#&, 00*. ti, |fjM b ? 7 7 0 5t©«7 - FA V V ffl 

wthtiictox..- mM<oftM*umtfmmm 1 msas «t y =fowv^^ 2 msms 

J£U:tf)£#, MlilTMJ:tt->t6 7 #IEST&£ £ 



*5 Q 
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[0132]. ' 

, C PU 7 1 itXTV 7° 8 0 5 }ZX TYesj £ UT V 7° 8 1 0 iC^^- 
, S«MVoxsref^f,^^^<Z)m 1 MIITM^itiZ >^ 6 7 ©milVoxsl 

Zffi£&ZtlZ£i<), m^MSD Voxs 0 3CD@^MVoxsref^, Hi 

&iZftfoLtz.m^t&%.'£tlT^& 0 #CJC, CPU7 1 iZ7>T-V7°8 1 5 fCjt#, 
TtaiJC l 2 (C»VNTif7"7^ - KAy ^MWfivafsf b 
[0133] 
[Rl 2] 

vafsfb=Kp • DVoxs+Ki • SDVoxs 
[0. 13 4] 

_tsai5[ i ziz&^x. Kp&^&>Wife-£fttz.&M>fj y. k i iz^&wtfe'Zft 

tz.m.ft>f4yZlhh a SDVoxsti, m*M^fiDVoxs(Z)a^#"efeoT 

, fc(D*TV7°8 2 0{ZXMffiZnZ>m~<:3b& o ffl*>. •CPU7 1H>f-y7" 
8 2 0{Cj1&£, ^W^>(Cfe^^mi7^*CD^Mi S DVoxs{C±ia^^^ 
7 8 1 0 (CT#«bfcffiiJM^*DVoxs$:itIx.T: ff £&ffi;^M*<DaiHi S 
DVoxs£;£#), X^>y78 9 5 \ZM/vX^)l-?- B^T^ 

[0135] 

Ifc0 7©^f7 7* 7 1 0tCT*±^^Mi:t-fe>-y-6 6 ©^^©ffiAKWi ^ tl 
, ^©ftl (vabyfs + vafsfb) tfg| 3 (C^: L V y 7lCSVNTiiuIB±M$!l$|lffl 

voxsi wr n £ iMIftl^M ^Eitabyf sitt, ft_k^»it-fe > if 6 
6timffilZfa&LT^ZQMitlZttLX. ^7"7-i - HV^y ?M«vafsfb{cffi 

[0136] 

: 3<Z)*g^v W$b£|lI7<7)X7^y 7°7 1 5(CTlt#Stl^>1f ftM-^l&iF c 

(k-N) ^mimmr^m^y^6 7(D^tiyoxsnzj^^xmt-t^(Dx 

* a mtiFS* 9. 0 02-3094352 
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, Xf7/7 2 5, 7 3 0 K&^XQM&y J ~ "KAy ^tfiEiD F i Wmfa I 
[0137] 

Mill ilK©^^^^m^U-^^&S^^{C||l«^T^m-fe.> 

^f>y7°8 i'l '0{CT#«&&*l«ffi-*<BilSD Voxs^iE(7)#i:^S6DT% X 

lot, Xf^Tl 0lCT^to6tl^±^fir#M^ttabyfsUig±g|^ 
ifct>t6 6 ^HBR ft b T ^ S £«8ifc J: »J % U - > ft .-fit ( <fc U ± £ ft ffi) £ 

(k-N) tt/hS^tefc&'y, f WWIif D F c li^t^ii: it^A 
%ti2>(DT*. - hV1»y ^tfZEADF i VNlEtf)iii£:ft£o iftic 

«fc»J, B60Xf^6 1 0 tC T*«)?)*lS F i ft, 

^iFbasej: iJ^t<^ot, .t8B80>£*8Jfc#y y f-fcJ&'S «fc ^ tl« 

[0 13 8] 

lI©^»4»J:b)!)'i'J ^T*feSfc'«>K:»i«jKTa$i!IRJt-fe> 
•9-6 7 <Bffi;fcVoxsitfgfc$jj|KJfc < k y * y y *£micft/SL*Mfi&^fc* x 

8 1 5 fc T##> 6 4x^-9-^7 K/W 9 ^*vafsfb«^0#[i:ftSo Ufot 
, Xf^7 1 0(CT^^^n^±^WI^fflS^itabyfslttft±^MJtir> 
■9-6 6#|||&lc&mLTV^^i£J:y t>y y^ftffi Uy/hSfcft) tbt^ 
#>tbtl3 0 Z<Dtcth, 1 5£T#»e>ft£lfl*«5tt#*&*F c (k- 

n) {i*£^#£fty, ff^»4»SMMDF c(i^©liii:LT#^^ti^(D 
T?., - KA^IIiEMDF i#£tfHI£:ft3o £*iic«fcy* ®7(7)x 
f>^6 1 0iCT**^tl§ftWM*f*F itt, »»«*f*F basely 

*/Jn $ < ft o t , in© Jttf v - y t ft s * e> tc tr# $ ti s . 
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[0 13 9] 
[0 14 0] 

-77, Xr7 y"8 0 5tf)¥rj£B#JC£^T, ^ - HV^y ^ ${I^#^J^ 

±LX*&&£. CPU 7 1 tilMF^^ 8 0 5 1CX r .N 6 j LT V ^ 8 

M^^.«#H|vafsfbS roj £ LTSl$&$TR5fE»i:fc1?>^6 7£>ffi#Voxs 
HCl<»b7^-KA-.v^iiElDFi X±MM^ffl»J£abyfsl) <Z)ffi 

[0141] 

mz. mmm%w\^^ot^(D^mm\mz^^xmn-t^ a cpu?i 

[0142} 

lot /?f/££>#^ ^ >.^ic&££, C PU 7 l f£E!9<7)X-r>yy9 0 Oft^ 
# roj Tfe-5^^^^f^ 0 ««*^W)t©fc«>©a!j!RJt:«f»S:fi 

M^ftW^H^^7 5^XHAN©#« r o J iftot^S. lot, CPU 

7 nixf%7"9 o sfcr.rye s j ^otxfy/g i o(cii<^, ^{c^ 

ilfc060Xf'^61 OlCT^jr£*lS«K(Difi£ 1. 0 0{C|g^t-§o 
[0143] 

7£V^\ CPU 7 1 8X7^9 1 5tCTM^Mt^^«5iLTU^)^ 



A O 
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»^915Ct r Noj £mfeLTXTy7QQ5fc&&*.*fr~*y&--MM. 
[0 14 4] 

.Si^Si:, C PU 7 1 |±Xf'*^9 0 5tCT ry e s J ■fcflglt 

'Xr-v.-fQ 1 0-tc5i*, BlX-r^^9 1 0-tC*C#tRK©|IS:"i. OOlcptS' 
. &V^\ CPU7 lit.' Mm&ik$kfrtff&&L'"Z\i\Z><DT^. Xf77"91 5 (C 
T T Y e s j t|tebtXf'^9 2 0 lCj§#, |bUt^:/9 2 0 £T«flt#ffc 
W^If?tfi77fXHAN©li$: rij (Cgg^-t§ 0 
[0 14 5] 

-£L,T, C PU 7 1 &X^*/^9 2 5 JC5t*, H 1 *e- KJOBtfrtS feSMCMo 
defl>^& Ti j K^-r&h^&tC, M<^f-^ ^9 3 0 £Tffi»K'©fli& 0 . \ 
9 8tC»j£U X^«y^9 9 5{C^W-f >l:-l»7tS. d*UCJ:.»J 

1 <D X>T v ~? 7 0 5 liZT l"N o j £ ¥9/£ 1/ T X t- ^^74 0 iCjUtfJ: 91C& 
STO^-Y - FA'^^SiE*DF itoftttOtCfla^SflS. £a>*§3l» 06 ©* 
f«y^610 ©HfTlC i y > F base# 0 . 9 8 ^3 tlfcfttf** 

»«tt*F ifcLt»'fB$n, r©*MMM*F i <DMnW&ttZtiZ<&. 

a i mt?F*S 9. 0 0 ?. - 3 0 9 4 3 5 2 
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[0146] 

CPU7 1 IJH9 0^f>O^IS^f*;^9 o ofrbmvMLMff 
, *-ry:790' 5ict tnoj £?J5gUTilL*>{cx-ry 79 9 5 icii*, 

[0 14 7] 

cpu 7 utmi oizmL t^m i ^~ \^ mm ^-^y^m^mm^m^ 

1 o o o^'bmM^m^Lx^^vy' i o o 5izm^, Kode<Dj&ifi ri. 

Mode(7)^iltt- r 1 j £ftoTV^CDT% CPU 7 1 te^y^l 0 0 5CT ^Ye 

sj t^btAf.^i o i o\zm&. mim,mr^mit^y^(D^voxs 

lilMItti^'J^f^SM^^Ui^o lot, -cpuyitt^ff 

710 101CT TNoj £#I^U, ,^f9^1 0 9 5lCT^;b-^>$r-JL'^T 
[0 14 8] 

CPU7 i(iHl oo^f'vyi o o o~l o l o Sr^UjgbUfr-r-S 
5 III 5 ©«J t 2 © «fc e» izm 1 «jKT8&£*5Jfrfe ffi*VoxsHi y y * 

■tttA^y-^fe^-t'fiUclEffc-rSo r*uc±*K cpu 7 nixff^i o l 

0 iCj^£<h£, I^X^>y^l 0 1 0{CT TY e s j lt^f^7"l 0 1 

• 5"£it#, *©B£#Xfctt£®J:^SJ&j£iZ>"*6 6<0:ffl:fcvabyfs©fi£gERva 
byfsLiC^Ufe^, -Xt-v^I 0 2 0 tC>iA,T^ 2 KtcStfff* < Modetf) 
H£ T2j tCfg^f -S.-^L/T, ^<X^«y^l 0*2 5(CTi&HI©M^Mb^ 
^CTgEC^$tlTV^^^^M^^©*^^l!Slc*Cmaxall©#^X 
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[0149] 

2*1, Hft^lft3RlR38t4C»axailor>^i^f ^tf ifO. 9 8 (Il'J->« 
«r#^feft©«fS[K©ll) K2r3 < «fc o iz (/Jn$< ) , •ra*^:»*ift»*CMixa 

1. 0 0 (BHSt^ib$:#Sfe0(Z)^K(Z)ffl) lCj£r3 
MfcZnz> a W*>\ ^rv^i o 2 5 (cfev^tt, {fcBtKii 
««C^#©**lft*lftjK*C«axall(O|ik:j«CT0. 98j;^t<l. 0 0 J; 

[0150] , 

K#S*i'fc4l^ftj»jSR»i«#*F i;£ LTSfflSft, i © 

i u - > ^ jsssjt * y t> y v ? t* & y , a. o ft&&£tt<z> fi^ii^ii c maxa 1 1 0 

[0151] 

C PU 7 1 12^- F (Mode=2) mftte*- KfJ#£l£ 

tc> K»c t&CfcilW&^ff UTff<- ffiW-M-tsi:, EH nc^0;b 

-f>^7D-ft- hlCcfc y^Lfe^2^- KKfcV^TW:, T.'rv^l 10 5 

7i io sfrbAT-y? l i i oicii^, i^x^y/i 1 lO{Cti2ilTi 

[0 15 2] 

fit, H5<DB#Mt 3{C^L£J;?iC, H2M^T^^it-fe^-y-6 8©ffl 

j]Voxs2t>mm£ti&tk& y y y^feSjKJts^rffi^-e)Ha»Sjiijti: y y -> 



mtiFif* ?. 0 0 2 - 3 0 9 4 3 5 2 
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K<node(DmZ r 3j fCfgJg.U i<^f>^l 1 2 0£Tffi#K©1B& X". 0 

[0153] 

^Tli, :/l 2 0 5.lCTMode©te# r 3 J T'*S^3^5:llJll, Mode<7) 

T 3 j /e&fttfX-? >y 7° 1 2 0 5 6 Xf y 71 2 10 izMfr. m^TV 7° 

1 2 1 OCtf l ilTMM>t 6 7 0ffi*tol^lll»J: 'J U- 

[ 0 15 4] 

■eur, f 5 0dit 4 izmbfc x o m i mmrm^mit^y^ 6 7©^ 
^voxsi^a^^ifc j: y y - > ft&mitzjfc'ti&fr ^ £ y y 

teQMSkZmtmKmt^&t* Xf>y^l 2 1 O^^y^l 2 1 5 (C^ 
T\ *®m&lZ&n&&£&Qmit-ZyV 6 6 0ffi:frvabyfs©fife^|fcvabyfsR 
fC&^Lfc^, ^f*;^ 1 2 2 0Hti4.€- KiC^ff <Mo4e©«[% U,J 
izkfetZ, fit, i<^f'7^1 2 2 5{CT|f/llI©^mMt:W^^tCT®EiC 
mS3nTV%^^M^§M^^S^^^jiSCmaxall«^ti:^7 : -'y^l 2 

2 5^iciB^L^7 : --^;L'^icavNT^icK0ii5:mm • "^ecptfe, ^ 

^I 2 9 5(:t*;i/-f>&-I^7tSo 
[ 0 1 5 5] 

3*1, I^S^^ic*Cmaxall(Dffl^^^«if 1. 0 2 (»iy**£*KJt 
=&#'Sfe«)©#«.K©ffl) fCj£o*<«J:?{C , |WI*^»lc*Cmaxa 

110il^/jN$<ftS«ifl. 0 0 (a»Sj«Jfc&#«fett©«jRK©ii) lCj£t5 

MM£foo)M±mmmmmcM™u<DmizmvT- i. oo«fc^t<i. 02^ 
y * o t taiafg iu>yf £«s & <fc y & y - y t* & y , R^mm&fcaikkm 



A K 
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5tc^tiT«H^«SJttciS^.<). Iyfa^2 'J^fM(:iiJi^li§ a 
[0 15 6] 

m&K* Ml 3 iCfWl/-f>?:7D-ft- btc J: »J^l/fcfR4'^- KKfc 
l^Tii, Tsf-Vfl 3 0 5 {CT Mode<Z)ffi^ r 4 j T?***^*^^ b> Mode© 
ffitf l"4j Tf»4VtfXf^:?l 3 0 5^P)Xf^l 3 1 Oizmfr. n^vV' 
1.3 1 0(CT^2i!lTII«tt>^6 8©ffi:fcVoxs2tf«H£«jfcJ- »J »J - 

[0 15 7] 

fit, 0 5«Jt 5te^L£<ke>lC, H2ifi^T^j^J:bir>-9-6 8.©m . 

ftS«Sit : &^i-ffitC|E^'tSh, Xr>^l 3 10M^f^l3 1 5&C}iA/ 
-eH5^- KlC#fTl-^<Mode©«$: r 5 J .\tWLfc. U is < Xf V ^ 1 3 2 0 IC 

[0158] 

|hJ$Hc, Hi 4iz^(D)\y-^y^yu~^-^~ Mcj: 'j^LfcHS^e- Kicfc 

V^T&> TsT-V? 1 4 0 5 iCTMode©H;tf r 5 j "e^fr^ £¥fl)t U Mode© 
r 5 j T'fetKiXT-^^l 4 0 5>&^f*;^l 4 1 l^f*;^ 
' 1 4 I -0 JCT» 1 tt«ETift£*Rit1Z 6 7 ©m*Voxsl^S||&^it<t U U >y 

[0 15 9] 

*!£«S.Jt&^f HtclEft-r-Si:, xf^i 4 1 ofrib*?y?i 4 1 5{c^ 

T^6 =£- KJCS#-t^<Mode©#£ r 6j (ClgJtU K^f'y^l 4 2 0{G 

>i -7 mt£*S 2 0 02 -3094352 
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M&Cmaxal\0)mt±&LfcX7-v7 1 0 2 5 ftlzmM h &t— t IH-CO^ 
-^*5Xr-yVl'4 2 OP^{C|a«cLfef— -7'>i!{CSv^T«K^ffl (0 
. 9 8<K<1. 0 0) 5:iai- iSmV *W<Z>2*RJ£#, ffflB^ 

[0160] 

TfcL Xf>yyi 5 0 5lCTMode©## r 6 j 7?& -5 fr^fr U Modetf)^ 

# r 6 j -e&JUSHT-y 71 5 0 Sfr&X-r^ -f\ 5 1 OJCii^ PlX-r^^l 

5 1 o \zxmzMmrm^mit±y^Q 8 oom*voxs2^^msmj: y y 

,[0161] 

fit, EI5(D^Mt 7tc^u££a^ S2M^T^^J;[:-fe>ij-6 8©m 

^voxs27b^ir5mj: y v m^mmwsQM&k y y -> 

, Mode©^?: r 0 j IcS&Jg U ' $ < X^r V 7° 1 5 2 0 &CTM^MWU£^T# 
7^^*XHAN(iDlg$: TOj C^lfct, Xff 7° 1 5 9 5 {CiiA/T?#;i/-f- . 

>£-bjI71-£o rtiiciiy, cpu 7 nzm$v>)\y-?-y*Mfttz>^ x 

^•-y79 0 5iCT l"Ye sj tftSl"CXf7^9 1 0 (Ciit «(K4)1ii 

7"7>T- K/t«y ^W^^5itTV^tl^^ CPU 7 1 0 5, & 

^7 7 7" 8 0 51CT ryesj tl^tSA^, S«Sif7 >f - Ka'7 *1W*iU 

[0 16 2] 

*.mmymm c maxa uomcfoczmitt£ (m^mmmmA c maxa 1 1 $ < 



A S 



mtFF3# 2 0 0 2 - 3 0 9 4 3 5 2 
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[0163] 

fel-ti^lCov^TKWtS. CP.U7 .1 iigfi 6, l hfCJfc 
y at $ ti fc # Jl - > £ W 0 M ii# lz mi ? 5 <fc>> IZ & o T ^ 5 „ 
..[0164] 

lot, flf£<0-#>f ^ CPU 7 1 jiHl GXDXrv^l 6.0 0 

fre>««&IB$&U .Xf?f^i 6 0 5 ICitA/T'TlBifc l 3tCj:VK*iRj®S^b 
* A 02 

[0 16 5] 
[II 3] . 

A02= 0. 2 3 • mf r • (abyfs - stoich) 
[0 16 6] , 

CPU 7 l\t%irv?l 6 1 0.£iiA;*T?Mo<ie®4a# r 3 j T'feS^S 
fr£¥5£U Mode^tf r 3-j t fetltfllU^y 7° 1 6 1 0JCT fYesj £¥'J 
'Jllt^ff^'l 6 1 Sizmtio fit, CPU7 1&, Xf*;^16 15-JCT 

-eco^jSLcofUS *e- F©i&iliJ»AO s a 3 »c±iBfi»*iRjKi:iCft*A02(OJB^ 

»lfc_hK»l 3 £<Dj£m^W*>fr&£?lz. mi 3-tCj:*itf»a^-'.KK;.fe 
WS^P^*^b4A02^(5Dffi^UTmm$nS^^T^S o 
[0 16 7 ] 

30J:-5&#Lg iTsT-Vfl 6 0 0- 1 6 1 5) li, Mode<Z>## r 3 j 

s£*RJt££.*l*&3*--K (Mode=3). K^T, H 1 5 3 (DWlMVUMIkO S 
A 3W.$lltlr<= Xf^l 6 1 0.7*'(D?!3£lCfivST l"Noj 
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5t<**l5&^ CPU 7 i {tn^T-v^i 6 1 0>?>Xff^l 6 2;0-|Cit*Ec3t 

t?„ 

. [0 16 8] 

CPU7 1 Xt" ; V "/ 1 6 20 {C*iAy7£ : l§'t3\ Mddetf)ft# U J 
A^HIb, Mode©^ Uj ^&n«|WU7^y 7° 1 6 2 0{CT TYesj fcfl 
^lTXf77" 1 6 2 5 (Cjiti\ fit, CPU7K1 ^f7 7l.6.2 5iCt 

-e®^c7)ig4 ^- K0^p^ic*o s a 4 iz±mmm^mMmtMA02(DmM 
m^M^m^mfc^mmmmMo s A4 tLxmmL, -e^x-r^^i 6 5 

IS: 3 fc_t|S»l 3 fc0>Jfc8^W£#fc<k-?lc/ El 3tC«fc*ltf5|4 I E- FfCfc 
[0 16 9] 

(Xr»yyi 6 0 0, 1 6 0 5, 1 6 1 0, 1 6 2 0, 1 6 2 

5) Modecoi®^ r 4j -efesKynyig'L/Uff^nSo r« v li«l 

5 3©±ffitf)£«KJfctf9l2 U y*"2J&#£3*l5gl4 K (Mode=4) K&^X 
, l2«l540iilllOSA4M$|ltft< o &<i3, Xf^l6 2 

0^f,Xf^^l 6 3 OlCtt^Jttfp 
[0170] 

|bH£IC, CPU7 lliXf^^l 6 3 0 lCil/u£##\ Mode<Z>flt# r 5 j 
5*^*^ffiL Mode(D## r 5 J T'&tltfXT- y ^ 1 6 3 5 ICil^, ^<Df$ 

^©$5t - b*©H3R»)8i*o s a 5 iz±mmmmmmmtMA02^m^tc:m^ 
m^mmmmMo s a ^ ttxwt&b. ^©txf^i 6 5 ofcjttt?. 

[0171] 

Z10DJ:e>^MfS (X^^y^l 6 0 0, 1 6 0 5, 1 6 1 0, 1 6 2 0, 1 6 3 
0,1 6 3 5) it, HodetDUtf r 5j T*&£PIU ij$*J j&L,£fj3*l5. ^GD^ 
,1111153 ®J:S0«^ 1 U - >g«5Jfci: 5.^- K (Mode=5 

) ICfeVNT, ^1115 3 (Dii«iO S A 5 ffiStltff <. 4^, 

1 6 3 0X*(DWfeK&^X TNoj £ ¥!l ji£ £ *l £ *§£\ CPU7.1liHXf 



mt!F*6 9. O 0 2 - 3 0 9 4 3 5 2 
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>V7l 6 3 0^&Xf^/l 6 4 0 IC a^Jifco 
[0 17 2] 

HJ&fC, C P U 7 l]^f7 y 1 6 4 0 {zm/vtim^, Mode<7)#tf r 6 j 
£^fr£¥!l5£U Modetf)^ r 6 J T'&tUi*^ -f 1 6 4 5 iCii^, 
£60^6^- K©^«E*0 S A 6lC±|a^®^*^l:*A02$:iPxfc'fit& 
$rfc&$itP«4.0S A 6 £UTiS:£U fffltxf-v7"l 6 soicJt*?. . 
[0 17 3] . ■ ." . 

r©j:^^S (Xf^-/1 6 0 0, 1 6 0 5,1 6 1 0, 1 6 2 0,1 6 3 
0,1 6 4 0,1 6 4 5) ftade0)mt)> * 6 j PS »J. $i l J jg UUfi 1 $ » 

(Mode=6) (CfeVNT, $ 2 «I 5 4 ©^gl^li O S A 6 ^ $ tit jf< . & 
33, X-r-y-Zl 6 4 0 JC&l^T TNoj CPU 7 1 

li|p|x-r^yi 6 4 0^P,xf>yyi 6 5 0 (Cii^jifro 
[0174] 

f Lt, CPU 7 Hi, 6 5 OKMtit, 3Xf«y7°l 6 5 01CT 

»«M*F i ®^ft*mf r & roj fCiS^U ^0^X^7/1 6 9 5 Cil 

[0175] 

CPU 7 "lttBl 7^Lfe*±aS^«SJfcfc"fe>-9-6 6 ©||S¥!l5£&tfJI& 

Xf^l 7 0 2{C^T*«fi^MfcW^^ftp7^^XHAN 
©ffitf r i j r o j ic^fcUfc^^A^^-^-r^o H6^-F 

Wbt, ^iC^H^Ufeigi S^^^^^l 5 2 0tCTM^MbfHSH^tp-7 
7^X,HAN©|^ r o j iC^gSttS^, CPU7 1(Uf7^1 7 0 2CT 
TYesj tWfeLXx¥v7l 7 04(Cjifr 0 M^WJ^CT 7 9 

yXH AN0^;«itUT^&tt*l«> CPU7 l^X^^^l 7 0 2^*^ 

>y^i 7 9 5{C[«^T-#;b-^>£-s^7l-£o 

[0 17 6] 



^ 1 



W.f&m 2 0 0 2 -3 0 9 4 3 5 2 
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XH-AN(SHB# r U ^6 roj ic^j|S4ifcii^T'&s^e>» CPU7ii^ 

■fy/ 1 7 0 2)i^^yi 7 0 4{C*I#, f©H^iiiIiOSA3 ( 
OSA4, 0SA.5, M*$?iilljl*C S Cmax3 (fg 1 M^H 

l«^^»lc*) , CUFmax4 2iiilt^iH) , C S Cmax5 
(Ilill2l^i«I) , &tfCUFmax6 (^2«2MilI 

4) i:lT^it§. 

[0177]. 
&WT% CPU7I 7° 1 7 0 6 {Cit^, ^i£vabyfsL(Z)ifi£:, ^vab 

yfsR<Z)fl$£, ±fatS[9iCS<X^^^l 7 0 6 p»3tCSB^bfc^:^tC^V>T, 
dvref ©llJC^f 3 (vabyf sL-vabyf sR) ©-fBcDifc^ ( (vabyf sL-vabyf sR) /dvref 

abyf sL-vabyf sR) /dvref) tfm±mQMit^ >^£M(:¥!l£«ifM» a «fc U /Jx^Vyi: £ 
, ^f*;^l 7 0 8ttS±S6$i)tt>tMW^|g*77yXSENR(!D i |[ 

5: r l j tcStfgU Cl^fci y*JtS6ffi«SJt-fe>*6 6^»t»»-B (#fbUfc 
) Ii:5:^t 0 ZZX\ 7 0 6^7^1 7 0 8 ttj»jK±»2jKI 

[0 17 8] 

flft*, ^T^y^l 7 0 6CD¥!l5£fC£^T, ±IBit* ((vabyf sL-vabyfsR) /dvref 

)wm±k&m!tiz>.vg{bn%mmua&±T**b$>£%* cpu7 uix^y 

7°i 7 l Otc^^ftJt^j^Jfc-fe^-^MSW^m^^yxs ENR«iS: r 
oj tclfcjgu zinc^^m±^mtt-ty^6 6tfiEiirT?S>s (#ffct,Tv>fc 

[0 17 9] 

CPU 7 1 liX^^^l 7 1. 2 lC3i#, mXTVZfl 7 1 2tCT^^ci? 

^*^m^raaCSCmaxi:bT|&^lt-Sc 
[0180], 

#ClC, CPU 7 UiX^^^l 7 14 C^t^^S^il^IiC'S Cnax 

* 9 miiF#£ 2002 - 3094352 



#2 0 0 2-2 0 1 5 4 4 

1 Illftli^lliC S C RaveJgtT^W^&fUfe U ^*^^"^lc 
MC S C»ax^H 1 illMtflgiiiC S C.Rave#TT*&£ ^f'V^ 1 

7 1 GiZM^> I±i«t ^ X S E N R©t^ r.Oj 

[0181] ... 

ENRGDffitf r o j X&tltt, G P U 7 1 ttxf 7°'l 7 1 8 t:t$ 1 Ml^it 

M«^75 7*xsENR©i^ roj ^ftttn.ti (SP*> /lj X&titt) 

7 2 OiZX^im^^tm^U^y^^XSCRCDm^ T2j 
[0 18 2] 

-77> *7^y^l 7 1 4<Z>*!J5£{C;}3^T, ^iW^ltittftC S Cmax^fg 

1 ilf ftflSSfi C S C R ave J: ^ t ^ 1 1 , CPU 7 Wt^v^l 7 

2 2t:THl«ftflm77^XSCR©tt?:' TOj Kl»j£U ZliTUCJ: 

[0183] 

3CD<fce>K:UT, GPU 7X14, ^ft^^«l!S/i*C SCmax^Him^ 
«J£SiMc S C Rave&T-e&^Hiir (II 1 ftk& 53^{[:lt^S t^O 

& t z im i mm 5 3 a>&Mfc l t <^ 3 £ <^ e> e> t>\ mtrngmtt* y 

S^Tto&v^ Wft*^®^*CSCBax^miM^MbW^to#C 
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